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FOREWORD 


This  report  presents  the  results  of  the  Air  Force/McDonneil  Douglas 
performance  and  flying  qualities  evaluation  of  the  F-4E  "with  the  produc¬ 
tion  retrofit  two-position  maneuvering  slat  kit.  These  tests  were  con¬ 
ducted  at  the  McDonnell  Douglas  flight  test  facility,  St.  Louis,  Missouri, 
between  30  March  and  25  May  1972,  and  at  the  Air  Force  Flight  Test  Center, 
Edwards  AFB ,  California,  between  31  May  and  22  June  1972.  Testing  was 
conducted  under  the  authority  of  Headquarters  Air  Force  Systems  Command 
as  directed  by  AFFTC  Project  Directive  72-27  and  ASD  message  R  081410Z 
March  1972. 

This  report  contains  the  test  techniques,  major  results,  conclusions 
and  recommendations,  substantiating  data,  and  data  reduction  and  analysis 
methods.  Findings  of  the  TAC  evaluation  will  be  published  by  TAC  under 
separate  cover. 

Pilots  who  participated  in  the  test  program  were  Major  Cecil  W. 
Powell,  Lieutenant  Colonel  Richard  E.  Lawyer,  and  several  pilots  from 
McDonnell  Douglas  flight  test.  The  two  TAC  flights  were  flown  by  Major 
M.B.  Johnson  (Hq  TAC)  and  Major  H.W.  Dibble  (Hq  USAFTAWC) . 

Foreign  announcement  and  dissemination  by  the  Defense  Documentation 
Center  are  not  authorized  because  of  technology  restrictions  of  the  U.S. 
Expbrt  Control  Acts  as  implemented  by  ,^rR  400-10  . 
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Project  Pilot/Officer 
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This  report  presents  the  results  of  the  limited  performance  and 
flying  qualities  evaluation  of  the  F-4E  with  the  production  retrofit 
two-position  maneuvering  slat  kit.  The  objective  of  the  testing  was  to 
evaluate  the  performance  and  flying  qualities  of  the  F-4E  aircraft 
equipped  with  the  two-position  leading  edge  slat  and  to  obtain  data 
necessary  to  update  the  F-4  Flight  Manual.  The  two-position  slat  test 
results  show  an  increase  in  turning  capability  in  most  of  the  flight 
envelope  compared  with  that  of  the  basic  F-4E,  and  were  comparable  to 
those  obtained  with  the  previous  fixed  slat  configuration,  Agile  Eagle 
IV.  The  normal  takeoff  rotation  technique  described  in  the  Flight 
Manual  was  considered  unsatisfactory  for  slat-equipped  aircraft.  The 
installation  of  the  two-position  wing  leading  edge  slat  has  degraded 
the  maximum  speed  capability  of  the  F-4  aircraft  slightly.  Cruise  data 
obtained  during  the  tests  show  a  degradation  in  cruise  performance  of 
approximately  four  percent  for  the  retracted  slat  configuration  and 
seven  percent  for  the  extended  slat.  Decreased  static  stability  made 
precise  control  of  angle  of  attack  (AOA)  moderately  difficult  during 
landing  approaches  at  19  units  AOA.  Rudder  rolls  performed  at  high  AOA 
showed  improved  performance.  Lateral-directional  flying  qualities  in 
the  power  approach  configuration  were  generally  not  as  good  as  with  the 
unslatted  F-4E,  but  were  satisfactory.  Tests  performed  to  evaluate  the 
flying  qualities  with  simulated  failures  in  one  or  more  slat  actuators 
revealed  minor,  acceptable  degradations  from  the  flying  qualities  ob¬ 
served  with  the  symmetric  slat  condition. 
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INTRODUCTION 


The  objective  of  the  testing  was  to  evaluate  the  performance  and 
flying  qualities  of  the  F-4E  aircraft  equipped  with  the  two-position 
leadinq  edge  slat  and  to  obtain  data  necessary  to  update  the  F-4  Flight 
Manual!  (reference  1).  Fifty-eight  flights  were  flown  accumulating  59.7 
flight  hours,  including  two  qualitative  flights  by  TAC  pilots. 

In  1969,  in  an  effort  to  improve  the  air  combat  maneuvering  capa¬ 
bilities  of  the  F-4  aircraft,  the  McDonnell  Douglas  Corporation  (MDC) 
conducted  a  design  and  flight  test  program  to  investigate  increased  lift 
potential  using  wing  leading  edge  slats.  A  USAF/USN/USMC  flight  evalua¬ 
tion  was  conducted  in  August  1969  on  a  YRF-4C  equipped  with  fixed  leading 
edge  slats  (reference  2)  .  As  a  result  of  the  improved  maneuvering  cap¬ 
ability,  a  movable  slat  system  was  proposed  for  production  F-4E  aircraft 
which  would  consist  of  a  hydraulically-actuated,  two-position  mechanism 
designed  to  extend  the  slats  when  the  angle  of  attack  (AOA)  reached  some 
predetermined  value. 

MDC  continued  development,  corrected  the  deficiencies  noted  in 
reference  2,  arid  installed  the  refined  slats  on  a  production  F-4E.  In 
April  1971,  October  1971,  and  again  in  December  1971,  further  improved 
versions  of  the  fixed  slat  were  evaluated  by  the  USAF  (references  3,  4, 
and  5)  .  The  optimum  fixed  slat  design,  which  resulted  from  the  above 
tests,  was  mechanized  for  the  two-position  configuration  and  installed 
on  F-4E  USAF  S/N  66-287A  (figures  1  through  6) ,  and  an  evaluation  was 
conducted  by  MDC  and  the  USAF.  This  report  presents  the  results  of 
those  tests. 

Table  I  is  a  summary  of  the  basic  configurations  flown  during  the 
test  program  and  referred  to  in  the  text.  Table  II  and  figures  7,  8, 
and  9  present  the  test  loadings  that  were  flown. 

The  test  airplane  was  a  production  F-4E  instrumented  for  performance 
and  flying  qualities  testing.  The  configuration  of  the  airplane  had  not 
been  altered  except  for  the  removal  of  production  equipment  not  required 
in  the  flight  test  program  and  installation  of  test  instrumentation 
equipment  in  its  place.  The  radar  was  replaced  by  an  instrumentation 
package  designed  and  installed  by  MDC  which  contained  a  magnetic  tape 
airborne  data  recording  system  and  other  major  components.  The  instru¬ 
mentation  package  can  be  seen  in  figure  10. 

i 

A  test  noseboom  was  also  installed  with  a  pitot-static  head  for 
the  measurement  of  airspeed  and  altitude,  and  vanes  to  facilitate  the 
measurement  of  angle  of  attack,  angle  of  sideslip,  and  flightpath 
acceleration.  The  noseboom  can  be  seen  in  figure  11. 

The  test  aircraft  required  no  flight  restrictions  other  than  normal 
Flight  Manual  limits,  with  the  exception  of  AOA  and  normal  acceleration 
which  were  32  units  and  80  percent  of  Flight  Manual  limits,  respectively. 
The  normal  acceleration  limit  of  80  percent  will  be  observed  on  all  two- 
position  slat  equipped  F-4  aircraft  until  the  flight  loads  testing  is 
completed  by  MDC.  Normal  two-position  slat  operation  limits  are  described 
in  table  I. 


^All  rtfaroncas  to  tho  Flight  Manual  in  thi*  report  art  to  T.O.  1F-4C-1  (Combined  Flight  Manual  USAF  Sarios  F-4C, 
F-4D,  and  F-4E  Aircraft),  datad  15  August  1971,  Chong  a  2,  15  Dactmbor  1971. 


Figure  5  Slat  Configuration  (Slat  Actuator  Linkage  Housing) 


Table  I 

AIRCRAFT  CONFIGURATIONS 


Configuration 
( abbreviation) 

Thrust 

Gear 

1 

Flaps 

Slat  Position 

Takeoff  (TO) 

MIL  or  MAX 

DOWN 

DOWN  (  30  0 ) 

Extended 

Cruise  (CR) 

TLF 

UP 

UP 

Extended  or  Retracted^ 

Combat  (CO) 

Augmented 

UP 

UP 

Extended  or  Retracted 

Power  Approach  1  PA) 

TLF 

DOWN 

DOWN  (30°) 

Extended 

Landing  (L) 

IDLE 

DOWN 

DOWN  (30°) 

Extended 

Notes  : 


^Trailing  edge  flaps  on  two-position  s lat -equipped  aircraft  are  30  degrees 
TED  when  in  the  DOWN  position.  No  intermediate  position  is  available. 

In  the  cruise  and  combat  configurations  the  slats  may  be  extended  or  re¬ 
tracted  depending  upon  the  AOA  of  the  aircraft.  The  slats  automatically 
extend  when  the  AOA  reaches  10  units  and  retract  at  8  units.  For  a 
complete  description  of  slat/flap  control  see  the  Description  of  the  Two- 
Position  Slat  Installation  section. 

3Speed  brakes  are  retracted  unless  specifically  noted  otherwise. 
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NORMAL.  UJtNKi  MOLOUNE.JS. 

ACTUATOR  LINKAGE  HOUSING 

INBOARD  SUT T  MED4AMISM 


OUTER  UIN&  SURT  MECMANISM 


Figurt  S  Inboard  Ml  Outor  Wing  Slat  Machanism  Schomatic 


Sgt  Fletcher 
370-gal  Ion 
external  fuel 
tank  with 
pylon 


Sgt  Fletcher 
370-gal  Ion 
external  fuel 
tank  with 


EROS  Pod 


EROS  Pod 


2  empty 
LAU-10 
rocket 
launchers 


EROS  Pod  -  MAU-12  pylon 

Sgt  Pletdier 

TER-9A  rack 

370-gal  Ion 

2  ergaty  LAU- 

external 

I  10  rocket 

fuel  tank 

launchers 

with  pylon 

‘Jen°Ies  f®£ra!?etfic  load  in  the  370-gal  ion  external  tanka  (right  tank  half  full,  left  tank  empty)  . 

Suffix  a  denotes  AIM-7  missile  mounted  at  station  6.  1 

S  ffix  "b"  denotes  AIM-7  missiles  mounted  at  stations  3  and  7. 


ra?i  1"dex!su,:l*>"s  «*  valid  with  the  leading  edge  elat  in  the  retracted  position.  The  drag  Index  for  the  F-4E 
the** preparation'of athis  report!  Information  ...  not  ev.il able  for  the  extended  el.t  configuration  a.  the  time  of 

The  EROS  Pod  on  station  4  is  an  AIM-7  shaped  container  housing  an  airborne  anti -col 1 lslon  system. 


Figure  7  Test  Airplane  Leadings  (Loading  1:  No  External  Stores) 


•St* 


Figure  10  Test  Airplane  Instrumentation  Package 


Figure  11  Test  Noseboom 


DESCRIPTION  OF  THE  TWO-POSITION 
SLAT  INSTALLATION 


Flight  testing  of  the  F-4  fixed  leading  edge  slat  has  shown  a  sig¬ 
nificant  improvement  in  aircraft  maneuvering  capability  and  handling 
characteristics  at  high  angles  of  attack.  The  fixed  leading  edge  slat 
was  mechanized  through  the  utility  hydraulic  syste.  to  be  either  fully 
extended  or  retracted.  Production  F-4  wing  moldlinti  were  altered  to 
contain  the  inboard  slat  actuator  linkage  and  structure  necessary  for  slat 
actuation  under  high  loads.  (While  the  aircraft  is  maneuvering  at  high 
normal  load  factors  and  transonic  speeds,  the  slats  and  associated  linkage 
will  be  subject  to  high  loads  when  in  operation.)  The  slat  actuator  link¬ 
age  housing  and  relative  slat  positions  on  the  inboard  and  outer  wing  can 
be  seen  in  figures  4,  5,  and  6. 

Rapid  slat  actuation  is  required  to  coordinate  the  slat  extension 
and  retraction  with  high  aircraft  pitch  rates.  Through  sizing  of  hy¬ 
draulic  lines  and  restrictors,  the  slat  actuation  time  is  controlled  to 
0.5  seconds  and  1.0  seconds  extension  for  the  outer  wing  and  inboard 
wing,  respectively,  and  0.9  seconds  retraction  for  both.  These  times 
are  unaffected  by  wing  loads.  When  not  in  the  extended  position,  the 
inboard  slat  section  is  completely  retractable.  The  outer  wing  slat 
section  when  retracted  rotates  slightly  aft  and  down  to  a  low  drag  position. 


The  two-position  wing  leading  edge  slats  are  positioned  automati¬ 
cally  through  several  slat  actuation  and  control  parameters,  or  they 
can  be  controlled  manually.  A  slat  position  indicator  is  located  on  the 
lower  left  front  panel  in  the  cockpit.  Slat  and  flap  control  switches 
are  shown  in  figures  12  and  13  along  with  a  resume  of  slat  actuation  and 
control . 
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F-4E  USAF  S/N  66-287A 


Slats  extended  at  10  units  AQA 
Slats  retracted  at  8  units  AOA 


Slats  extend  when  flap /slat  switch  is  positioned  to  OUT  or  OUT  &  DOWN 
Slats  retract  above  600  KCAS 

Manual  Control  -  Slat  Switch  in  SLATS  OVERRIDE 

Slats  remain  retracted  at  any  AOA  or  any  flap  selection 

Slat  Control  with  Flap/Slat  Wsitch  in  OUT  or  OUT  &  DOWN 

Slats  extended  unless  landing  gear  pin/flag  installed,  or  600  KIAS  is  exceeded,  or  slat  override  is  selected 


Slat  Control  on  Ground 

Power  removed  from  flaps  and  slats  when  landing  gear  pin/flop  installed  in  nosewheel  well.  AOA  signal 
deactivated  with  weight  on  wheels. 


Flgiri  12  Ltaliig  Etfgi  Slit  CtRtral  Switch!! 


II 


SLAT  SW!T< 


Figure  13  Leading  Edge  Slal  and  Ffa?/Slat  Switches 


TEST  AND  EVALUATION 


PERFORMANCE  TESTS 

TAKEOFF 

Tests  were  conducted  to  determine  the  takeoff  characteristics  and 
performance  of  the  F-4E  with  the  two-position  slat  kit  installed.  All 
performance  takeoffs  were  recorded  by  Askania  phototheodolite  cameras 
from  brake  release  through  a  height  of  approximately  200  feet.  Ambient 
temperature,  pressure,  and  wind  speed  and  direction  were  simultaneously 
recorded  for  later  data  analysis. 

Performance  takeoffs  were  performed  in  the  takeoff  configuration 
(TO)  described  in  table  I,  with  maximum  afterburning  thrust  and  loading 
1  (no  external  stores).  Loading  1,  which  has  an  Eliminate  Range  Zero 
System  (EROS)  pod  on  station  4,  is  referred  to  in  the  text  as  no  external 
stores  .  The  pod  is  an  AIM-7  shape  weighing  approximately  200  pounds  and 
has  a  drag  index  of  1.4,  both  of  which  have  negligible  effect  on  the  air¬ 
craft.  With  both  engines  operating  at  approximately  80  percent,  brakes 
held,  and  nose  gear  steering  engaged  to  insure  nose  gear  alignment,  the 
brakes  were  released  and  both  throttles  advanced  to  full  military  thrust. 
At  this  point  engine  speed  (rpm) ,  exhaust  gas  temperature,  and  nozzle 
position  were  checked  and  the  throttles  advanced  full  forward  to  maximum 
afterburning  thrust.  During  the  takeoff  roll,  directional  control  was 
maintained  with  nosewheel  steering  until  the  rudder  became  effective  at 
approximately  70  KIAS . 

The  normal  takeoff  procedure  outlined  in  the  F-4E  Flight  Manual 
indicates  that  sufficient  aft  stick  should  be  applied  prior  to  nosewheel 
liftoff  speed  to  attain  the  desired  pitch  attitude.  As  the  nose  rises, 
pitch  attitude  must  be  controlled  to  maintain  10  to  12  degrees  nose  up 
for  takeoff.  This  technique  was  considered  unsatisfactory  for  the  slat- 
equipped  F-4E:  early  and/or  rapid  aft  stick  movement  may  result  in  over¬ 
rotation  and  the  stabilator  contacting  the  runway;  also,  slow  and/or 
delayed  aft  stick  movement  will  result  in  increased  takeoff  ground  roll. 
The  technique  determined  most  satisfactory  for  slat-equipped  F-4E  air¬ 
craft  was  as  follows:  at  approximately  80  KIAS,  aft  stick  was  smoothly 
applied  to  attain  the  desired  10  to  12  degrees  pitch  attitude  just  prior 
to  liftoff.  Normal  takeoff  procedures  for  slat-equipped  F-4E  aircraft 
should  be  changed  to  reflect  the  results  of  these  tests.  The  Normal 
Takeoff  section  of  the  Flight  Manual  pertaining  to  rotation  technique 
should  be  revised  to  read  as  follows  :  (R  1)  2 

"Aft  stick  should  be  smoothly  applied  at  approximately  80 

KIAS  to  attain  10  to  12  degrees  pitch  attitude  just  prior 

to  aircraft  fly-off." 

The  results  of  the  takeoff  tests  are  presented  in  table  III  and 
figure  15.  These  data  were  not  corrected  for  nonstandard  ambient  condi¬ 
tions  and  the  comparisons  made  with  the  Flight  Manual  were  for  the  test 
day  conditions. 


^ftoldfacr  numerals  preceded  by  an  R  correspond  to  the  recommendation  numbers  tabulated  in  the 
Conclusions  and  Recommendations  section  of  this  report. 
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Table  III 


TAKEOFF  DISTANCE  COMPARISON 
F-4E  USAF  S/N  66-287A 
J79-GE-17  Engines 
Takeoff  Configuration 
Dry  Concrete  Runway 
Loading  1 :  No  External  Stores 
Takeoff  Gross  Weight:  45,000  lb 


Flight 

No. 

Ambient 
Temperature 
(deg  C) 

Headwind 

Component 

(kt) 

Distance  to  Liftoff  !j 

ntr 

Two-Position  Slat 
Tast  Aircraft 

Flight  Manual 
Data 

279 

21 

5 

2,580 

2,500 

280 

31 

1 

2,850 

2,500 

281 

35 

5 

2,500 

2,800 

282 

26 

12 

2,575 

2,450 

283 

34 

5 

2  ,675 

2,720 

LEVEL  FLIGHT  ACCELERATIONS 

Level  flight  accelerations  were  performed  to  determine  the  speed 
schedules  that  would  result  in  the  maximum  rate  of  climb  and  to  check 
the  Flight  Manual  schedules  and  level  acceleration  data.  Data  were  ob¬ 
tained  at  various  altitudes  in  both  maximum  afterburning  and  military 
thrust. 

Level  flight  accelerations  were  performed  with  loading  1,  from  near 
the  minimum  flying  speed  to  the  limit  speed  for  the  test  data.  The 
technique  used  was  to  stabilize  the  airplane  near  the  minimum  flying 
speed.  The  thrust  setting  was  advanced  to  military  thrust  or  maximum 
afterburning  as  desired,  and  the  aircraft  was  allowed  to  accelerate  at 
a  constant  altitude  to  the  maximum  speed  at  that  altitude  and  thrust 
setting.  The  results  of  the  level  acceleration  tests  are  presented  in 
figures  16  through  34.  A  comparison  of  the  Flight  Manual  level  flight 
envelope,  the  flight  envelope  established  during  F-4E  Category  II  test¬ 
ing  (reference  6) ,  and  the  flight  envelope  resulting  from  the  installation 
of  the  two-position  wing  leading  edge  slat  is  presented  in  figure  >5. 

The  installation  of  the  two-position  wing  leading  edge  slat  has  degraded 
the  maximum  speed  capability  of  the  aircraft  slightly.  The  Flight  Manual 
should  be  revised  to  reflect  the  changes  in  the  level  flight  envelope 
for  F-4E  aircraft  equipped  with  the  two-position  slat.  (R  2) 

The  Flight  Manual  climb  speed  schedules  for  maximum  and  military 
thrust  are  in  good  agreement  with  the  maximum  rate  of  climb  potential 
data  presented  in  figures  20  and  22.  It  was  interesting  to  note  that 
when  the  aircraft  was  in  a  climb  near  its  combat  ceiling,  the  slats 
automatically  extended  when  the  AOA  reached  10  units  and  the  rate  of 
climb  increased  rapidly  by  an  additional  1,000  feet  per  minute. 


(• 
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Test  day  and  standard  day  excess  thrust  and  rate  of  climb  potential 
were  determined  as  outlined  in  the  Climb  Potential  Determination  section, 
appendix  I,  and  in  reference  7.  Inflight  thrust  was  obtained  by  use  of 
a  MDC  computer  program  using  established  J79-GE-17  engine  performance 
data.  Test  day  thrust  was  determined  by  entering  power  lever  position 
(military  and  maximum  thrust  only),  altitude,  Mach  number,  and  free  air 
temperature  for  the  test  condition  into  the  program.  Standardized  thrust 
was  obtained  in  the  same  manner  except  that  standard  altitude  and  free 
air  temperature  were  used.  Fuel  flow  data  resulting  from  the  level 
flight  accelerations  were  not  corrected  for  nonstandard  test  conditions. 

TURNING  PERFORMANCE 

To  evaluate  the  maneuvering  capability  of  the  test  airplane,  ac¬ 
celerating,  decelerating,  and  thrust-limited  turns  were  performed 
throughout  the  flight  envelope  of  the  aircraft  in  maximum  afterburning 
thrust  with  loading  1  (no  external  stores).  Accelerating  turns  were 
performed  by  banking  the  airplane  into  a  turn  at  a  constant  normal  load 
factor,  at  a  speed  where  the  excess  thrust  was  positive  and  increasing, 
and  allowing  the  airplane  to  accelerate  to  the  thrust  limit  while  hold¬ 
ing  as  constant  an  altitude  as  possible.  Decelerating  turns  were  per- 
performed  by  banking  the  airplane  into  a  turn  at  the  completion  of  a 
level  acceleration.  The  airplane  was  then  turned  at  a  constant  normal 
load  factor  and  altitude,  and  allowed  to  decelerate  to  initial  stall 
buffet.  Results  of  the  accelerating  and  decelerating  turns  are  presented 
in  figures  36  through  49. 

Maximum  afterburning  thrust-limited  turning  performance  tests  were 
conducted  at  10,000,  20,000  and  35,000  feet  pressure  altitude  with  load¬ 
ing  1.  At  the  test  altitude  an  acceleration  was  performed  to  a  selected 
Mach  number.  The  airplane  was  then  banked  into  a  turn  at  a  constant 
altitude  while  sufficient  normal  load  factor  was  attained  to  stabilize 
airspeed.  Approximately  360  degrees  of  turn  were  recorded  during  each 
stabilized  turn.  Thrust-limited  turning  performance  data  were  also 
obtained  from  accelerating  turns  by  allowing  the  airplane  to  accelerate 
at  the  test  condition  to  near  the  thrust  limit.  These  data  were  obtained 
at  various  eg  positions  from  approximately  25  to  32  percent  mean  aero¬ 
dynamic  chord  (MAC)  and  were  corrected  to  32.9  percent  as  outlined  in 
appendix  I.  Thrust-limited  turning  performance  data  are  presented  in 
figure  50. 

The  thrust-limited  turning  capability  presented  in  the  F-4E  Flight 
Manual  indicates  a  sustained  load  factor  higher  than  was  demonstrated 
during  Category  II  testing.  These  data  were  generated  from  thrust  avail¬ 
able  and  the  airplane  drag  polars .  Thrust-limited  turning  performance 
data  obtained  during  the  test  program  indicate  a  significant  increase 
above  the  performance  demonstrated  during  F-4E  Category  II  testing 
(reference  6) .  The  F-4E  Flight  Manual  for  slat-equipped  aircraft  should 
be  revised  to  indicate  the  sustained  load  factor  capabilities  demonstrated 
during  this  test  program.  (R  3) 

Turning  performance  maneuvers  were  also  used  to  obtain  drag  data 
by  the  technique  outlined  above.  While  the  aircraft  decelerated  or 
accelerated  in  the  turn  at  a  constant  normal  load  factor,  altitude, 
and  thrust  setting  a  range  of  lift  and  drag  coefficients  were  obtained. 
These  parameters  were  calculated  as  outlined  in  the  drag  determination 
section  of  appendix  I.  Drag  data  are  presented  in  figures  51  through 
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54,  appendix  I.  These  data  were  also  corrected  to  a  eg  of  32.9  percent 
MAC .  Performance  data  to  be  obtained  from  these  drag  polars  should  be 
corrected  to  a  more  forward  eg.  The  eg  should  be  approximately  28.5 
percent  MAC ,  which  would  be  representative  of  the  clean  airplane  at  com¬ 
bat  weight  (41,185  pounds).  (R  4) 

CRUISE  PERFORMANCE 

Level  flight  tests  were  conducted  to  obtain  the  change  in  cruise 
performance  resulting  from  the  two-position  slat  installation  in  both 
the  retracted  and  extended  positions.  Data  were  obtained  at  various 
altitudes  in  loading  1. 

Cruise  performance  data  were  obtained  from  stabilized  conditions  of 
airspeed  and  fuel  flow  at  a  constant  weight-pressure  ratio  (airplane  gross 
weight  divided  by  the  ratio  of  test  atmospheric  pressure  to  sea  level 
standard  day  atmospheric  pressure)  .  A  constant  weight-pressure  ratio 
(W/6a)  was  maintained  by  flying  at  successively  higher  altitudes  to  com¬ 
pensate  for  the  decreasing  gross  weight  due  to  fuel  consumption.  All 
data  were  obtained  in  the  cruise  (CR)  configuration. 

The  results  of  the  level  flight  tests  are  presented  in  figures  55 
through  59.  Comparisons  of  the  test  aircraft  and  corresponding  data 
derived  from  F-4E  Category  II  tests  (reference  6)  and  the  Flight  Manual 
are  presented  in  figure  55.  These  data  show  a  degradation  in  cruise 
performance  of  up  to  four  percent  for  the  retracted  slat  and  seven  per¬ 
cent  for  the  extended  slat.  The  cruise  performance  section  of  the  F-4 
Flight  Manual  should  be  revised  to  reflect  the  cruise  performance  ob¬ 
tained  during  this  test.  (R  5) 


STATIC  THRUST  CALIBRATION 

A  static  thrust  calibration  was  performed  on  20  June  1972  at  the 
AFFTC  static  thrust  facility  to  check  the  installed  static  thrust  of  the 
J79-GE-17  engines  in  the  test  aircraft. 


The  gas  generator  data  presented  in  figures  60  and  61  summarize 
the  results  of  the  static  thrust  calibration.  With  both  engines  operating 
and  with  all  systems  on  that  are  normally  operating  at  takeoff,  the 
thrust  in  maximum  afterburning  and  military  settings  was  15,250  and  9,200 


pounds  per  engine,  respectively. 


\ 


Engine  speed  and  exhaust  gas  temperature  operating  schedules  are 
presented  in  figures  62  through  65. 


FLYING  QUALITIES  TESTS 


TAKEOFF 

Takeoffs  were  performed  with  several  combinations  of  external  stores, 
gross  weight,  eg  position,  and  military  or  maximum  afterburning  thrust. 

The  normal  takeoff  configuration  with  slats  extended  and  flaps  down  30 
degrees  was  used  for  all  +-akeoffs  unless  noted  otherwise. 

Applying  full  aft  stick  deflection  prior  to  reaching  80  KIAS  re¬ 
sulted  in  nosewheel  liftoff  at  speeds  significantly  lower  than  obtained 
with  the  basic  F-4E.  The  initial  rotation  rate  was  also  increased. 


Takeoff  attitude  could  be  attained  at  airspeeds  that  would  allow  liftoff 
at  speeds  too  low  for  adequate  lateral  stability.  Several  uncommanded 
wing  drops,  similar  to  those  reported  in  reference  4,  occurred  during 
the  test  program  and  were  attributed  to  the  low  liftoff  speeds  and  re¬ 
sulting  inadequate  lateral  stability. 

The  modified  takeoff  technique  described  in  the  Takeoff  Performance 
section  of  this  report  eliminated  the  early  liftoff  problem.  Liftoff 
then  occurred  at  a  speed  where  lateral  stability  and  controllability 
were  adequate.  A  slight,  unobjectionable  forward  stick  deflection  was 
needed  just  after  liftoff  to  arrest  rotation  rate.  Control  forces  with 
3  units  aircraft  nose  down  (AND)  trim  were  high,  but  not  excessive  dur¬ 
ing  the  ground  run,  and  lightened  at  liftoff.  Trim  changes  resulting 
from  retraction  of  the  landing  gear  and  flaps  were  minor. 

The  external  store  loadings  tested  provided  slower  initial  pitch 
rates  during  rotation.  One  takeoff  performed  with  store  loading  A2 
(right  370-gallon  tank  half  full,  left  370-gallon  tank  empty),  required 
approximately  one-half  to  two-thirds  lateral  stick  deflection  after  lift¬ 
off  to  hold  up  the  right  wing. 

One  takeoff  was  made  with  the  slats  initially  retracted,  then 
allowed  to  extend  just  after  liftoff.  The  resulting  transients  and 
trim  changes  were  barely  noticeable. 

TRIM  CHANGES 

Trim  changes  resulting  from  actuation  of  the  landing  gear,  speed 
brakes,  flaps,  and  leading  edge  slats  were  evaluated.  In  the  normal 
gear-down  speed  range,  extension  and  retraction  of  the  landing  gear  pro¬ 
duced  a  negligible  pitch  trim  change.  Flap  extension  caused  a  definite, 
easily  controlled,  nose  down  trim  change  comparable  to  that  of  the  basic 
F-4E.  Speed  brake  actuation  caused  a  moderate,  easily  controlled,  nose 
up  trim  change  (opposite  in  direction  from  that  of  the  basic  F-4E) . 

Trim  changes  occurring  with  normal  slat  extension  and  retraction 
were  insignificant.  The  aircraft  response  to  slat  extension  at  10  units 
AOA  was  a  very  slight  nose  down  trim  change.  Using  manual  slat  control 
to  extend  the  slats  at  AOA's  other  than  the  normal  operating  point  did 
not  produce  any  unsatisfactory  characteristics.  Trim  changes  due  to 
asymmetric  slat  extension  are  discussed  in  the  Asymmetric  Slat  Conditions 
section  of  this  report. 

MANEUVERING  STABILITY 

Maneuvering  stability  was  evaluated  by  performing  constant  Mach 
number  windup  turns  over  a  wide  range  of  trim  Mach  numbers  at  two  alti¬ 
tudes.  All  the  data  presented  are  for  the  aircraft  with  AIM-7  stores 
only  (loadings  la  and  lb) .  The  windup  turns  were  performed  by  trimming 
the  aircraft  for  le/el  flight  at  the  chosen  altitude  and  Mach  number 
then  banking  into  a  turn  while  increasing  load  factor.  Altitude  was 
sacrificed  to  maintain  constant  Mach  number.  The  throttles  and  longi¬ 
tudinal  trim  were  not  moved  during  the  maneuvers.  Figures  66  through 
75  show  the  maneuver  points  determined  from  figures  76  through  85.  Fig¬ 
ures  86  through  99  show  the  stick  force  and  st.abilator  position  data 
obtained  during  the  maneuvers.  The  method  used  to  determine  the  maneuver 
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points  is  described  in  appendix  I.  Figures  100  through  111  show  time 
histories  of  several  of  the  windup  turns  performed. 

For  subsonic  speeds  at  37,000  feet  altitude,  windup  turns  performed 
with  an  aft  eg  position  showed  low  or  negative  stability  for  most  of  the 
range  of  normal  force  coefficient  (C^)  below  0.9.  The  effect  was  mest 
noticeable  in  the  13  to  16  degree  noseboom  angle  of  attack  range  (17  to 
20  units  production  indicator  AOA) .  At  Cn's  above  approximately  0.9, 
a  rapid  increase  in  stick  force  per  g  and  stabilator  position  per 
gradients  was  noted.  This  gradient  increase  was  similar  in  nature  to 
that  reported  in  references  4  and  5,  but  reduced  in  effect.  The  aircraft's 
pitch  response  and  pitch  rate  capability  at  high  C^'s  were  satisfactory, 
and  the  increased  stick  force  and  deflection  needed  to  attain  Cn's  greater 
than  0.9  provided  additional  security  against  inadvertently  exceeding  safe 
AOA  limits. 

The  test  aircraft  was  not  fitted  with  a  gunsight,  but  simulated  air- 
to-ground  and  air-to-air  tracking  (with  an  unslatted  F-4  target)  showed 
that  terminal  tracking  could  be  effectively  accomplished  up  to  30  units 
AOA  without  excessive  pilot  workload. 

STATIC  AND  DYNAMIC  LONGITUDINAL  STABILITY 

Static  longitudinal  stability  tests  were  performed  at  10,000  and 
35,000  feet  altitudes  with  basic  store  loadings  1  and  3.  The  aircraft 
was  trimmed  for  one-g  level  flight  at  a  specified  airspeed  and  altitude, 
then  the  airspeed  was  varied  above  and  below  the  trim  airspeed  by  per¬ 
forming  a  slow  "push-pull"  longitudinal  control  input.  Throttle  posi¬ 
tion  and  longitudinal  trim  position  were  not  disturbed  from  their  trim 
settings.  Figures  112  and  113  show  a  summary  of  the  data  shown  in  figures 
114  through  128  for  the  cruise  and  combat  configurations.  Power  approach 
configuration  data  are  shown  in  figures  129  and  130. 

The  effects  of  eg  position  and  external  store  loadings  on  the  static 
stability  of  the  aircraft  were  comparable  in  nature  to  those  experienced 
with  the  basic  F-4E.  Apparent  and  real  stati^  stability  in  the  CR  and 
combat  (CO)  configurations  were  determined  by  taking  the  slopes  of  the 
stick  force  and  stabilator  position  versus  Cjj  data  at  the  trim  values. 
Store  loading  1  (stability  index  number  =  0)  exhibited  adequate  stability, 
but  the  stability  was  significantly  reduced  by  the  effects  of  store 
loading  3  (stability  index  number  =  129).  Power  approach  .onf iguration 
data  for  store  loading  1  and  a  mid  eg  position  indicate  reduced  stability 
in  the  17  to  21  unit  AOA  range.  This  low  static  margin  was  noticed  as 
difficulty  in  holding  19  units  AOA  precisely  during  landing  approaches. 

Dynamic  longitudinal  stability  was  evaluated  by  exciting  the  short- 
period  oscillatory  motion  of  the  aircraft  with  a  quick  longitudinal  con¬ 
trol  doublet  or  impulse  input.  After  completing  the  control  input,  the 
pilot  attempted  to  hold  the  stick  steady  in  the  neutral  position.  The 
aircraft's  oscillatory  response  was  computer  analyzed  to  provide  the 
damping  ratio  and  damped  period  data  shown  in  figures  131  and  132. 

Figures  133  through  141  show  time  histories  of  several  of  the  tests. 

As  expected,  stability  augmentation  system  (SAS)-off  oscillations 
had  less  damping  than  the  SAS-on  oscillations,  and  rearward  eg  movement 
reduced  damping  also.  The  period  of  the  oscillation  increased  with  alti¬ 
tude  and  rearward  eg  movement.  Pilot-induced  oscillations  (PIO's)  are 
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a  potential  problem  at  high  speeds  and  low  altitudes  due  to  the  low  SAS- 
off  damping, particularly  with  aft  eg  locations.  No  Flight  Manual  change 
is  required  for  the  slat-equipped  aircraft,  since  there  already  is  a  NOTE 
describing  PIO  susceptibility  in  the  Operating  Limitations  section  of  the 
current  Flight  Manual. 

TRANSONIC  SPEED  STABILITY 

Transonic  speed  stability  was  evaluated  by  trimming  for  level  flight 
at  approximately  0.85  Mach,  then  increasing  the  thrust  to  maximum  after¬ 
burner  and  accelerating  to  approximately  1.2  Mach.  After  terminating  the 
acceleration  run,  the  aircraft  was  retrimmed  for  level  flight,  and  the 
throttles  were  retarded  to  IDLE.  During  both  the  accelerating  and  de¬ 
celerating  runs,  the  pilot  attempted  to  hold  altitude  constant  by  longi¬ 
tudinal  control  inputs.  Figure  142  shows  the  data  obtained  during  the 
level  acceleration  and  deceleration.  Figure  143  shows  the  transonic 
characteristics  during  high-g  decelerating  turns  with  maximum  afterburn¬ 
ing  thrust.  Figures  144  and  145  show  time  histories  of  the  level  trans¬ 
onic  acceleration  and  deceleration. 

Stabilator  and  stick  force  variations  with  Mach  number  were  similar 
to  those  of  the  basic  F-4E  during  the  one-g  acceleration/deceleration 
maneuvers.  During  the  high-g  decelerating  turns,  it  was  noted  that  the 
transonic  "dig-in"  characteristics  of  the  test  aircraft  were  much  less 
severe  than  the  basic  F-4E's. 

ROLL  PERFORMANCE 

Aileron  and  rudder  rolls  were  performed  at  10,000  and  35,000  feet 
altitude  over  a  wide  range  of  speeds.  The  maneuvers  were  initiated  with 
abrupt  aileron  or  rudder  inputs  from  a  level  flight  attitude  or  a  sta¬ 
bilized  high-g  turn.  The  SAS  was  on  for  all  tests. 

Figure  146  shows  roll  data  for  the  CR  and  CO  configurations  at 
10,000  feet  altitude.  Comparable  data  for  the  basic  F-4E  were  not  avail¬ 
able,  but  comments  from  both  contractor  and  USAF  pilots  indicated  that 
the  high-AOA  aileron  rolling  capability  was  slightly  i»,-.p’-oved  over  that  of 
the  basic  F-4E,  while  low  AOA  aileron  roll  performance  was  unchanged.  Fig¬ 
ures  149  and  150  show  time  histories  of  typical  rolls  performed  at  this 
altitude . 

Roll  capability  at  35,000  feet  is  shown  in  figure  147  for  the  CR 
and  CO  configurations.  Aileron  roll  performance  at  high  AOA's  was  slightly 
improved,  while  at  low  and  mid  AOA's  (below  20  units)  aileron  roll  per¬ 
formance  was  approximately  the  same  as  that  of  the  unslatted  F-4E.  Rudder 
rolls  performed  at  high  AOA's  showed  improved  performance,  but  it  was 
noted  that  rudder  rolling  performance  decreased  rapidly  at  lower  AOA's. 

The  variation  of  rudder  rolling  performance  with  angle  of  attack  was  much 
more  noticeable  than  with  the  unslatted  F-4E.  Figures  151  through  153  show 
typical  roll  time  histories  at  this  altitude. 

Low  speed  roll  capability  in  the  power  approach  configuration  is 
shown  in  figure  148.  The  roll  helix  angle  was  determined  by  the  method 
described  in  appendix  I.  As  was  noted  with  the  CR  and  CO  configuration 
roll  tests,  low  AOA  aileron  roll  performance  was  approximately  the  same 
as  the  unslatted  aircraft's,  while  at  higher  AOA's  the  aileron  roll  per¬ 
formance  was  slightly  improved.  The  improvement  over  the  basic  F-4E  of 
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aileron  roll  performance  was  more  noticeable  in  the  CR  and  CO  configura¬ 
tion  tests  than  in  the  power  approach  (PA)  configuration  rolls.  Rudder 
roll  performance  depended  strongly  on  AOA:  rolls  at  high  AOA  showed 
slightly  increased  performance;  while  rolls  at  lower  AOA's  did  not  show 
any  increase  in  performance.  Coordinated  use  of  both  aileron  and  rudder 
inputs  gave  the  most  favorable  roll  response  at  high  AOA's.  Figures  154 
through  156  show  typical  PA  configuration  roll  time  histories. 

STATIC  DIRECTIONAL  STABILITY 

Static  directional  stability  was  evaluated  by  performing  sideslips 
in  the  PA  and  CR  configurations  at  several  trim  speeds  at  10,000  feet 
altitude.  The  maneuvers  were  performed  by  slowly  applying  rudder  pedal 
force  while  using  lateral  stick  inputs  to  maintain  a  constant  heading. 
Figures  157  through  162  show  the  control  and  attitude  parameters  of  the 
aircraft  plotted  against  sideslip  angle.  Static  directional  stability  was 
satisfactory  throughout  the  envelope  tested,  but  the  increased  dihedral 
effect  of  the  test  aircraft  was  noticeable.  Sideslips  in  the  PA  configura¬ 
tion  caused  increased  difficulty  in  controlling  AOA.  A  sideslip  attempted 
while  trimmed  at  24  units  AOA  (production  indicator)  could  not  be  stabilized 
in  bank  angle  or  AOA  at  sideslip  angles  greater  than  approximately  +2 
degrees . 

POWER  APPROACH  CONFIGURATION  EVALUATION 

Power  approach  flying  qualities  were  evaluated  with  landing  gear 
and  flaps  down  and  slats  extended.  in  addition,  landing  approaches  were 
flown  with  several  combinations  of  simulated  slat  and  flap  malfunctions. 
These  approaches  are  discussed  in  the  Asymmetric  Slat  Conditions  section 
of  this  report. 

Longitudinal  flying  qualities  were  satisfactory  but  were  adversely 
affected  by  low  static  stability  in  the  17  to  20  units  AOA  range.  This 
region  of  reduced  stability  made  precise  control  of  AOA  moderately  diffi¬ 
cult  during  landing  approaches  at  19  units  AOA.  This  difficulty  would 
have  been  greater  without  the  16-pound  longitudinal  control  feel  system 
overbalance  modification  which  had  been  installed  in  the  test  aircraft 
before  the  testing  began.  Terminating  the  approach  with  a  flare  to  20  to 
21  units  AOA  was  easily  accomplished  and  resulted  in  reduced  sink  rates 
at  touchdown . 

Lateral-directional  flying  qualities  in  the  PA  configuration  were 
generally  not  as  good  as  those  experienced  with  unslatted  F-4E's,  but 
were  still  termed  satisfactory.  Lateral  control  was  adequate  at.  19  units 
AOA  with  either  aileron  or  rudder  inputs.  Due  to  the  increased  dihedral 
effect  of  the  slat-extended  configuration,  the  test  aircraft  was  more  sus¬ 
ceptible  to  roll  disturbances  caused  by  gusty  crosswinds.  This  suscepti¬ 
bility  to  gust  upsets  was  especially  noticed  just  before  touchdown  where 
lateral  control  effectiveness  was  reduced  by  ground  effect. 

Figure  163  shows  the  approach  speed  data  gathered  during  the  tests. 
Approach  speed  with  slats  and  flaps  extended  was  approximately  7  knots 
higher  than  experienced  with  the  unslatted  aircraft.  Although  no  landing 
data  are  included  in  this  report,  the  following  observations  were  made  for 
the  slat-equipped  F-4E: 

1.  The  aircraft  had  increased  residual  thrust  during  landing  roll  due 

to  the  lack  of  a  BLC  installation. 


19 


2.  Approach  speeds  were  higher  and  drag  was  reduced  due  to  the  lower 

maximum  flap  deflection. 

These  changes  all  tended  to  increase  the  stopping  distance  during  land¬ 
ings.  Landing  performance  tests  should  be  conducted  to  insure  that 
accurate  data  are  presented  in  the  Flight  Manual  for  the  slat-equipped 
F-4E  aircraft.  (R  6) 

STALL  APPROACH  CHARACTERISTICS  AND  AURAL  TONE  STALL  WARNING  SYSTEM 

Stall  approach  characteristics  were  evaluated  with  several  combina¬ 
tions  of  aircraft  configuration,  external  stores,  load  factors,  and  slat 
conditions.  Figure  164  shows  a  summary  of  the  results,  and  figures  165 
through  169  show  time  histories  of  several  of  the  tests.  The  buffet  onset 
data  shown  in  figure  164  are  incomplete  because  pilot  comments  noting 
buffet  were  not  available  for  all  the  stall  approaches  flown.  The  wing 
rock  onset  data  shown  were  obtained  from  the  time  histories  of  the 
maneuvers . 

The  aerodynamic  stall  warning  characteristics  of  the  test  aircraft 
were  generally  better  than  those  of  the  previously-evaluated  slat  configura¬ 
tions  (references  2,  3,  4,  and  5).  Stall  warning  from  wing  rock  or  yaw 
oscillations,  which  occurred  at  25  to  27  units  AOA  usually,  was  considered 
unreliable  due  to  the  non-repeatability  of  the  characteristics.  If  the 
24-  to  27-unit  AOA  range  was  traversed  at  a  moderately  high  pitch  rate, 
it  was  possible  to  increase  AOA  to  32  units  without  any  wing  rock  or  direc¬ 
tional  instability.  Buffet  was  of  limited  usefulness  as  a  stall  warning 
because  of  the  large  range  between  buffet  onset  AOA's  and  actual  stall/ 
loss  of  control  AOA.  The  buffet  levels  were  of  lower  intensity  at  all 
AOA's  than  those  of  the  basic  F-4E,  and  were  mild  enough  not  to  mask  the 
other  aerodynamic  stall  warnings.  The  increase  in  stick  force  and  position 
gradients  at  high  C^j's,  as  discussed  in  the  Maneuvering  Stability  section 
of  this  report,  acted  as  an  effective  deterrent  to  exceeding  safe  AOA  limits. 

The  aural  tone  stall  warning  system  was  scheduled  by  angle  of  attack 
as  shown  in  figure  170.  Because  of  the  increased  angle  of  attack  capa¬ 
bility  of  the  slat-equipped  aircraft,  and  the  slightly  improved  aerodynamic 
stall  warning,  artificial  stall  warning  was  less  critical  than  in  the  basic 
F-4E.  The  aural  tone  high  schedule  (figure  170)  was  defined  from  pilot 
comments  obtained  from  previous  slat  tests.  When  considering  the  most 
favorable  qualitative  combination  of  turning  performance  and  high  angle 
of  attack  flying  qualities,  the  23-  to  25-unit  AOA  range  was  considered 
the  maximum  maneuvering  angle  of  attack.  However,  it  should  be  noted 
that  load  factor  limits  of  the  aircraft  can  be  attained  at  decreased 
AOA's  in  the  low  altitude  regions  of  the  flight  envelope.  In  addition, 
thrust-limited  turning  capabilities  of  the  aircraft  were  not  considered 
in  determining  this  maximum  maneuvering  AOA.  The  auial  tone  b/st^m.  as 
presently  scheduled,  is  effective  as  both  a  stall  warning  device  and  a 
maneuvering  capability  indicator. 

ASYMMETRIC  SLAT  CONDITIONS 
General 

Several  test  flights  were  utilized  to  fully  evaluate  flying  qualities 
with  simulated  failures  in  one  or  more  slat  actuators.  All  the  flights 
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were  flown  with  no  external  stores  except  the  EROS  pod  (loading  1)  .  The 
slat  asymmetry  referred  to  in  the  following  sections  is  defined  as  both 
slats  on  one  wing  retracted  and  both  slats  on  the  opposite  wing  extended. 

Trim  Changts 

Longitudinal  trim  changes  accompanying  asymmetric  slat  actuation 
were  similar  to  those  noted  for  normal  symmetric  slat  extension.  The 
trim  change  was  barely  perceptible  both  at  one  g  and  at  elevated  load 
factors.  The  asymmetric  actuation  was  noted  mainly  as  a  tendency  to  roll 
into  the  wing  with  retracted  slats.  Little  yaw  resulted  from  asymmetric 
actuation  at  10  units  AOA. 

High  AOA  Character! sties 

The  rolling  tendency  of  the  asymmetric  slat  configuration  increased 
with  angle  of  attack.  Lateral  control  requirements  as  a  function  of  angle 
of  attack  are  shown  in  figure  171.  At  approximately  19  units  AOA  (pro¬ 
duction  indicator)  ,  full  lateral  stick  deflection  toward  the  wing  with 
extended  slats  was  required  to  control  bank  angle.  Above  19  to  20  units 
AOA,  rudder  inputs  were  helpful  in  controlling  the  increasing  rolling 
tendency . 

Light  buffet  onset  was  noted  at  the  slat  extension  AOA  during  asym¬ 
metric  actuation  at  one  g.  Moderate  buffet  was  noted  at  18  to  19  units 
AOA  during  one-g  stall  approaches.  Wing  rock  and  yaw  oscillations  did 
not  occur  consistently,  but  did  sometimes  begin  in  the  AOA  range  of  23  to 
26  units. 

Windup  turns  were  performed  at  35,000  feet  with  the  asymmetric  slat 
extension.  The  general  characteristics  and  lateral  control  requirements 
were  similar  to  the  one-g  characteristics,  except  for  the  roll-off  start¬ 
ing  at  20  to  21  units  AOA  being  more  abrupt  and  not  controllable  with 
rudder  inputs.  The  maneuvers  were  terminated  when  the  roll-off  started. 
Moderate  buffet  onset  was  at  16  to  17  units  AOA.  Dig-in  characteristics 
during  high-g  transonic  decelerations  were  less  severe  than  those  experi¬ 
enced  with  the  basic  F-4E  and  comparable  to  the  symmetric  slat  condition 
characteristics . 

Power  Approach  Configuration 

A  19-unit  AOA  approach  was  flown  with  the  asymmetric  slat  condition 
and  gear  and  flaps  down.  Longitudinal  controllability  was  similar  to  that 
noted  during  normal  symmetric  slat  approaches  in  that  holding  19  units 
AOA  precisely  was  moderately  difficult.  Lateral-directional  controlla¬ 
bility  was  sufficient  at  19  units  AOA.  Approach  speed  with  the  asymmetric 
slats  was  4  to  5  knots  higher  than  the  normal  symmetric  slat  approach  speed. 

One  19-unit  approach  was  flown  with  gear  and  flaps  down  and  all  slats 
retracted.  Buffet  intensity  was  noticeably  higher,  but  angle  of  attack 
control  was  easier  than  with  the  slats  extended.  Lateral  and  longitudinal 
controllability  was  sufficient  throughout  the  approach.  Approach  speed 
at  19  units  AOA  was  approximately  the  same  as  with  extended  slats. 

Two  approaches  were  flown  with  normal  slat  extension  and  retracted 
flaps.  Pilot  comments  indicate  increased  workload  and  difficulty  in  con¬ 
trolling  sink  rate.  Approach  speed  was  increased  by  15  to  20  knots. 
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One  approach  at  19  units  AOA  was  flown  with  both  slats  and  flaps 
retracted.  Lateral  controllability  was  poor;  the  ailerons  were  not  effec¬ 
tive,  and  rudder  inputs  were  necessary  for  adequate  roll  response.  Approach 
speed  was  approximately  20  knots  above  the  normal  slats  out,  flaps  down 
speed. 

Table  IV  summarizes  the  results  of  the  different  slat/flap  combina¬ 
tions  tested.  This  information  should  be  included  in  the  Flight  Manual 
for  slat-equipped  aircraft.  (R  7) 

ANGLE  OF  ATTACK  INDICATIONS 

An  inflight,  out-of-ground-effect  calibration  of  the  production 
angle  of  attack  indicator  versus  noseboom  angle  of  attack  is  shown  in 
figure  172.  The  shift  in  calibration  between  the  PA  and  CR  configurations 
is  similar  to  that  of  the  basic  F-4E,  and  is  attributed  to  the  airflow 
disturbance  caused  by  the  nose  landing  gear  door  when  the  gear  is  extended. 
Slat  position  appeared  to  have  no  effect  on  the  calibration. 


Table  IV 


ASYMMETRIC  SLAT  TEST  SUMMARY 


Slat  Position 

Flap 

Position 

Approximate 
Change  in  . 
Approach  Speed1 

Comments 

Right  -  retracted 
Left  -  extended 

30°  down 

+4  to  5  kt 

Lateral  control  adequate. 

Retracted 

30°  down 

None 

Buffet  intensity  hiqher, 

AOA  control  easier. 

Extended 

Retracted 

+15  to  20  kt 

Sink  rate  hard  to  control . 

Retracted 

Retracted 

+  20  kt 

Poor  lateral  controllability. 

Notes  : 

■^Increase  in  approach  speed  above  a  normal  flaps  down  (30  degrees), 
slat  extended  approach  at  19.2  units  AOA. 

2 

All  approaches  were  flown  at  19  units  AOA. 
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CONCLUSIONS  AND 
RECOMMENDATIONS 


The  two-position  slat  test  results  show  an  increase  in  turning  capa¬ 
bility  in  the  subsonic  portion  of  the  flight  envelope  compared  with  that 
of  the  basic  F-4E,  and  were  comparable  to  those  obtained  with  the  pre¬ 
vious  fixed  slat  configuration,  Agile  Eagle  IV.  Flying  qualities  of  the 
slatted  F-4E  were  basically  comparable  to  those  of  the  unslatted  aircraft. 
Most  noticeable  in  the  flying  qualities  area  was  the  increased  maneuvering 
capability  at  high  angles  of  attack. 

The  takeoff  rotation  technique  described  in  the  Flight  Manual  was 
considered  unsatisfactory  for  the  slat-equipped  F-4E:  early  and/or 
rapid  aft  stick  movement  may  result  in  overrotatior.  and  the  stabilator 
contacting  the  runway;  slow  and/or  delayed  aft  stick  movement  will  result 
in  increased  takeoff  ground  roll. 

1.  The  Normal  Takeoff  section  of  the  Flight  Manual  pertaining  to  rota¬ 
tion  technique  should  be  revised  to  read  as  follows  (page  12): 

"Aft  stick  should  be  smoothly  applied  at 
approximately  80  KIAS  to  attain  10  to  12 
degrees  pitch  attitude  just  prior  to  air¬ 
craft  fly-off." 

The  installation  of  the  two-position  wing  leading  edge  slat  has 
degraded  the  maximum  speed  capability  of  the  aircraft  slightly. 

2.  The  Flight  Manual  should  be  revised  to  reflect  the  changes  in  the 
level  flight  envelope  for  F-4E  aircraft  equipped  with  the  two-posi¬ 
tion  s lat  (page  13)  . 

Thrust-limited  turning  performance  obtained  during  this  test  program 
indicated  a  significant  increase  above  that  demonstrated  during  F-4E  Cate¬ 
gory  II  testing  (reference  6). 

3.  The  F-4E  Flight  Manual  lor  slat-equipped  aircraft  should  be  revised 
to  indicate  the  sustained  load  factor  capabilities  demonstrated  dur¬ 
ing  this  test  program  (page  14). 

The  drag  data  presented  were  corrected  to  a  eg  position  of  32.9 
percent  MAC. 

4.  Performance  data  to  be  obtained  from  these  drag  polars  should  be 
corrected  to  a  more  forward  eg.  This  eg  should  be  approximately 
28.5  percent  MAC,  which  would  be  representative  of  the  clean  air¬ 
plane  at  combat  weight  (41,185  pounds)  (page  15). 

The  cruise  data  obtained  during  the  tests  show  a  degradation  in 
cruise  performance  of  approximately  four  percent  for  the  retracted  slat 
configuration  and  seven  percent  for  the  extended  slat. 

5.  The  cruise  performance  section  of  the  F-4  Flight  Manual  should  be 
revised  to  reflect  the  cruise  performance  obtained  during  this  test 
program  (page  15 ) . 
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The  aircraft  pitch  response  and  pitch  rate  capability  at  high  Cn's 
were  satisfactory,  and  the  increased  stick  force  and  deflection  needed 
to  attain  Cn's  greater  than  0.9  provided  additional  security  against 
inadvertently  exceeding  safe  AOA  limits. 

Simulated  air-to-air  tracking  tests  showed  that  terminal  tracking 
could  be  effectively  accomplished  up  to  30  units  AOA  without  excessive 
pilot  workload. 

Static  and  dynamic  longitudinal  stability  in  the  cruise  and  combat 
configurations  was  comparable  to  that  of  the  unslatted  F-4E.  However, 
in  the  power  approach  configuration  with  no  external  stores  and  a  mid  eg 
position  reduced  static  stability  was  noted  in  the  17  to  21  units  AOA 
range.  This  region  of  reduced  stability  made  precise  control  of  AOA 
moderately  difficult  during  landing  approaches  at  19  units  AOA. 

Transonic  "dig-in"  characteristics  of  the  slat  equipped  test  aircraft 
were  much  less  severe  than  those  of  the  basic  F-4E. 

The  high-AOA  aileron  rolling  capability  was  slightly  improved  over 
the  basic  F-4E,  while  low  AOA  aileron  roll  performance  was  unchanged. 

Rudder  rolls  performed  at  high  AOA's  showed  improved  performance,  but 
reduced  rapidly  at  lower  AOA's.  Coordinated  use  of  both  aileron  and  rudder 
inputs  gave  the  most  favorable  roll  response  at  high  AOA. 

Static  directional  stability  was  satisfactory  throughout  the  flight 
envelope  tested,  but  the  increased  dihedral  effect  of  the  test  aircraft 
was  noticeable. 

Lateral-directional  flying  qualities  in  the  power  approach  configura¬ 
tion  were  generally  not  as  good  as  experienced  with  the  unslatted  F-4E, 
but  were  still  termed  satisfactory. 

The  F-4E  aircraft  equipped  with  the  two-position  leading  edge  slat 
had  increased  residual  thrust  during  the  landing  roll  due  to  the  deleted 
BLC  system.  This,  combined  with  the  higher  approach  speeds  and  reduced 
drag  caused  by  the  lower  muA:  mum  flap  deflection,  would  tend  to  increase 
the  stopping  distance  during  landing. 

6.  Landing  performance  tests  should  be  conducted  to  insure  that  accurate 

deta  are  presented  in  the  Flight  Manual  for  the  s la t -e q ui p pe d  F-4E 

aircraft  (page  20). 

The  aerodynamic  stall  warning  characteristics  of  the  test  aircraft 
were  generally  better  than  those  of  the  previously  evaluated  slat  con¬ 
figurations,  as  well  as  those  of  the  unslatted  aircraft. 

Tests  performed  to  evaluate  the  F-4E  flying  qualities  with  simulated 
failures  in  one  or  more  slat  actuators  revealed  only  minor,  acceptable 
degradations  from  the  symmetric  slat  condition  characteristics.  Trim 
changes  with  asymmetric  slat  actuation  were  barely  perceptible.  The 
asymmetric  actuation  was  noted  mainly  as  a  tendency  to  roll  into  the 
wing  with  retracted  slats.  "Dig-in"  characteristics  during  high-g  trans¬ 
onic  decelerations  were  less  severe  than  experienced  with  the  basic  F-4E 
and  comparable  to  the  symmetric  slat  extension  characteristics. 
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A  19-unit  AOA  approach  was  flown  with  the  asymmetric  slat  condition 
and  gear  and  flaps  down.  Longitudinal  controllability  was  similar  to  that 
noted  during  normal  symmetric  slat  approaches  in  that  holding  19  units 
AOA  precisely  was  moderately  difficult.  Lateral-directional  controlla¬ 
bility  was  sufficient  at  19  units  AOA.  Approach  speed  with  the  asymmetric 
slats  was  4  to  5  knots  higher  than  the  normal  symmetric  slat  approach  speed. 

One  19-unit  approach  was  flown  with  gear  and  flaps  down  and  all  slats 
retracted.  Buffet  intensity  was  noticeably  higher,  but  angle  of  attack 
control  was  easier  than  with  the  slats  ext*,  led.  Lateral  and  longitudinal 
controllability  was  sufficient  throughout  the  approach.  Approach  speed 
at  19  units  AOA  was  approximately  the  same  as  with  extended  slats. 

Two  approaches  were  flown  with  normal  slat  extension  and  retracted 
flaps.  Pilot  comments  indicate  increased  workload  and  difficulty  in  con¬ 
trolling  sink  rate.  Approach  speed  was  increased  by  15  to  20  knots. 

One  approach  at  19  units  AOA  was  flown  with  both  slats  and  flaps 
retracted.  Lateral  control labi lity  was  poor;  the  ailerons  were  not  effec¬ 
tive,  and  rudder  inputs  were  necessary  for  adequate  roll  response.  Approach 
speed  was  approximately  20  knots  above  the  normal  slats  out.  flaps  down 
speed. 

7.  The  information  contained  In  table  IV  of  this  report  should  be  in¬ 
cluded  in  the  Flight  Manual  for  slat-equipped  F-4E  aircraft  (page 
22  )  . 
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appendix  I 

DATA  ANALYSIS  METHODS 
AND  TEST  DATA 


CLIMB  POTENTIAL  DETERMINATION 


Test  day  excess  thrust  was  obtained  during  level  accelerations  and 
turning  performance  tests.  It  was  then  standardized  and  converted  to 
rate  of  climb  potential,  or  specific  excess  power,  to  enable  the  thrust- 
limited  performance  of  the  aircraft  to  be  evaluated. 

The  method  used  to  calculate  rate  of  climb  potential  was  based  on 
the  flightpath  accelerometer  (FPA)  measurement.  Data  obtained  from  the 
FPA  was  very  useful  in  yielding  consistent  results.  To  obtain  climb 
potential  the  following  equation  was  used: 


where 


R/C  = 


dH  ^  V  dV 
dt  +  i  dt 


=  V 


n 


W 


R/C  =  test  day  rate  of  climb  potential 
dH 

=  rate  of  change  of  altitude 

g  =  acceleration  of  gravity 

=  acceleration  along  the  flightpath 

=  true  airspeed 
=  airplane  gross  weight 
=  net  thrust 
=  net  drag 


n 


D 


F  -  D 
n _ 

W 


=  specific  excess  thrust  =  FPA 


using  the  FPA  to  obtain  R/C  results  in  the  following 


R/C  =  V  (FPA)  101.28 


where 
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R/C  =  test  day  rate  of  climb  potential  in  ft/min 
V  =  true  airspeed  in  knots 


Rate  of  climb  potential  calculated  from  test  conditions  was  cor¬ 
rected  for  nonstandard  temperature  effects  on  velocity  and  thrust.  The 
temperature  effect  on  velocity  correction  to  rate  of  climb  potential  was 
obtained  from  the  following  equation: 


Vs  -  w*; 

where  subscripts  denote  standard  and  test  velocities  and  temperatures, 
respectively.  The  correction  to  rate  of  climb  potential  for  nonstandard 
temperature  effects  on  velocity  is  therefore 


AR/Cvel  "  (  ^  ”  lj  V  x  FPA 

The  thrust  correction  to  rate  of  climb  potential  for  nonstandard 
temperature  is 


AR/C 


thrust 


ET  (Fns  -  F„t) 


w 


where 

Vs  ■  standard  day  true  airspeed 

W  =  airplane  gross  weight 

Fn  =  standard  day  net  thrust 

S 

Fnt  =  test  day  net  thrust 


Since  aircraft  drag  for  a  given  attitude  and  Mach  number  is  a  function 
of  both  normal  acceleration  and  aircraft  gross  weight,  a  correction  must 
be  made  to  compensate  for  nonstandard  weight  and  normal  acceleration. 

Using  the  test  day  rate  of  climb  potential  equation  and  evaluating  it  for 
both  the  test  day  drag,  Dt,  and  the  standard  day  drag,  Ds ,  yields  the 
rate  of  climb  potential  correction  for  drag. 


R/C 


drag 


vr  <Dt  -  V 


where 


D 

CD 


% 

CNt 


CD  (q)  S 
f(CN,  M) 
Nzg  Ws 

q  S 

N*t  Wt 
q  S 


*• 


s 

V 


l 

S 


1L3 
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V\\ 


q  =  dynamic  pressure 
S  =  aircraft  wing  area 
Nz  =  normal  load  factor 
W  =  aircraft  gross  weight 
Cq  =  drag  coefficient 
s  =  standard  day 
t  =  test  day 


These  relationships  can  be  determined  from  the  aircraft  drag  polars 
which,  for  this  evaluation,  were  obtained  from  wind  tunnel  measurements. 
It  is  acknowledged  that  the  absolute  magnitudes  of  these  drag  polars  may 
not  be  exactly  representative  of  the  test  aircraft;  however,  the  accuracy 
of  these  corrections  is  enhanced  by  using  only  small  incremental  changes 
on  the  drag  polar. 

A  momentum  correction  to  rate  of  climb  potential  was  obtained  using 
the  following  equation: 


AR/C  =  V 
m  s 


i 

a 

/F  -  D 

n  s 

n  s 

s 

'  Vs 

s 

1  w 

W. 

\  s  J 

1  t 

Finally,  corrected  rate  of  climb  potential  was  obtained  by  combining 
the  above  corrections  with  test  day  climb  potential. 


R/C  .  ,  =  R/C  +  AR/C  .  + 

corrected  vel 


AR/C,,  .  +  AR/C,  +  A  R/C 
thrust  drag  m 


The  complete  derivation  of  the  corrections  used  to  obtain  standard 
rate  of  climb  potential  can  be  found  in  reference  7. 

DRAG  DETERMINATION 

Drag  data  for  the  test  aircraft  were  obtained  during  turning  per¬ 
formance  maneuvers.  Lift  coefficient  was  calculated  using  the  following 
equation . 

Cl  =  CN/cos  a 

where 

CL  =  lift  coefficient 
a  =  angle  of  attack 
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CN  =  (nW) / (qS) 
n  =  normal  load  factor 
W  =  aircraft  gross  weight 
q  =  dynamic  pressure 
S  =  aircraft  wing  area 

Drag  fo*-  the  test  aircraft  was  calculated  using  the  FPA  and  thrust  avail¬ 
able. 

D  =  Fn  -  FPA  (W) 

where 


Fn  =  thrust  available 
FPA  =  flightpath  acceleration 
W  =  aircraft  gross  weight 


and 


CD  =  qs 

The  drag  coefficient  was  then  corrected  to  a  reference  eg  location 
of  32.9  percent  MAC.  This  correction  was  established  using  figure  14 
and  the  following  equation. 


C° corrected  =  CD  +  <ACD/Acg)  Acg 


where 

CD 

ACo/Acg 

Acg 


drag  coefficient  at  test  eg  position 
obtained  from  figure  173  at  the  test  Cl 

c9test  '  32 >9  Percent 
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DYNAMIC  LONOITUDINAL  STABILITY  DITIRM  IN  ATION 


The  damping  ratios  and  damped  periods  shown  in  the  short  period 
damping  data  were  determined  by  a  computer  program  that  matched  the  air¬ 
craft  response  to  an  ideal  second  order  oscillatory  response.  The 
damping  ratio  and  damped  period  were  extracted  from  the  equation  used  to 
generate  the  matching  second-order  oscillation. 

MANIUVIRINO  STABILITY  DETERMINATION 

Maneuver  points  were  determined  from  the  windup  turns  performed  by 
the  following  me  thod : 

1.  Slopes  of  the  longitudinal  stick  force  (Fs)  versus  load  factor  (g) 
arnd  stabilator  position  (6S)  versus  normal  force  coefficient  (Cn) 
were  taken  at  several  Cn  values.  These  slopes  were  taken  from  data 
at  both  forward  and  aft  eg  locations  and  approximately  equal  alti¬ 
tudes,  Mach  numbers,  amd  gross  weights. 

2.  The  slopes  were  plotted  versus  eg  location,  and  straight  lines  were 
faired  through  points  of  equal  Cn  values.  The  intersection  of  the 
extrapolated  straight  lines  amd  the  slope  =  0  line  provided  the  eg 
location  at  which  the  slopes  were  reduced  to  zero.  The  eg  position 
at  which  dFs/dg  =  0  was  called  the  apparent  maneuver  point,  and  the 
eg  position  for  dfig/dC^  =  0  was  the  maneuver  point. 

3.  The  maneuver  points  were  plotted  versus  Cn  f c r  the  several  speeds 
and  altitudes  tested. 

ROLL  CAPABILITY  DETERMINATION 

Time-to-bank  data  were  measured  from  the  time  point  at  which  the 
initial  control  deflection  occurred.  Roll  helix  angle  was  calculated 
for  the  low  speed  roll  data  by  the  following  formula: 

roll  helix  angle  =  pb/2V 


where 


p  =  average  roll  rate  for  the  initial  30  degrees  of  bank,  found 
by  taking  30°/(t3g  x  57.3)  in  radian/sec 

b  =  aircraft  wing  span  in  ft 

V  =  calibrated  airspeed  in  ft/sec 
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MCAIR  NO.  2280 

NIND-UP-TURN 


DATE  15  MAT  1972 
USAF  S/N  66-0287 


AFT 


LONO 

STICK 

POSITION 

DE0REE9 


FUD 

TEU 


STAB 

P09ITION 

DEGREES 


TEO 


PITCH 

ROTE 


DEO/SEC 


N/B 

ANGLE  OF 

ATTACK 

DEGREES 


NORMAL 
ACCEL  AT 
C.G. 

O't 


X  -  L/H  SIDE  SQUARE  -  R/H  SIDE 


ELAPSED  TIME  IN  SECONDS 
FIGURE  101  NINDUP  TURN  Tl«  HISTORY  (  CONTINUED  ) 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-Hf 
MITH  TWO  POSITION  MANEUVERING  SLATS 


FLT  287-263 

r-»ie 


X  -  L/H  SIDE 


RUN  13 

MCAIR  NO.  22B0 

HIND-UP-TURN 


DATE  IS  K nr  1G72 
USAF  3/N  66-0267 


SQUARE  -  R/H  3I0E 


FLIOHT 

PATH 

ACCEL  0.0 


•4  6  12  16  20 

ELAPSED  FI  ML  IN  SECONDS 
F  1(1) RE  101  WINUUP  TURN  TIME  HISTORY  (  CONCLUDED  ) 


LATERAL 
ACCEL  AT 

0.0  C.O. 

0  ’3 


0 .  <4 

►  AIOnT 
10  *10 


HLERON 
0  ► 09 1 T I  ON 
DEGREES 


SPOILER 
0  POSITION 
DEGREES 


•iO  Rt*U 
LEff 


ROLL  I  NO 


RhQ  t  'iL  C  2 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-YE 
NITH  TWO  POSITION  MRNEUVERI NG  3LRT3 


FLT  287-261 
F-I4E 


RUN  08 

MCRIR  NO.  2280 

WIND-UP-TURN 


ORTE  12  MRT  1972 
U3RF  3/N  66-0287 


3QUARE  -  R/H  SIDE 


FLIOHT 

PATH 

ACCEL 

O'S 


LATERAL 
ACCEL  AT 


AILERON 
0  PO9ITI0N 
DEGREES 


SPOILER 
0  POSITION 
DEGREES 


RAD/SEC* 


ELRP3E0  TIME  IN  SECONDS 
FIGURE  102  WINDUP  TURN  TI«  HISTORY  (  CONCLUDED 


FLIGHT  TEST  EVALUATION  OF  THE  MOuEL  F -HE 
WITH  TWO  POSITION  MANEUVERING  SLATS 
FLT  207-263  RUN  15  DATE  15  MAT  1972 

F-4E  MCA  I R  NO.  2200  U3AF  3/N  66-0287 

WIND-UP-TURN 

X  -  L/H  SIDE  SQUARE  -  R/H  SIDE 


MiJur 

.... . 

STICJN 

.  r! 

■  BAS 

LEA 

IC  MO 

jing" 

)EL  F 

:dge- 

■4E  H 

SLATS 

t  TH  T 

PER 

40  PO 

53  S3 

SITIO 

. 

809. 

1  WIN 

16  L 

4 1 

LON 

HE  I 

sirup 

JHf. 

InAL 

,OfIG 

SOflTR 

fLlGH 

3L  sr 

r  TES 

STEM 

r  tips 

tMBAL 

IBOOK 

sriCE 

ERO 

.  • .  T  :Ti 

POD 

TWO 

ST  L 

APT 

'H  FO 

5PARP1 

WARD 

:ns 

Mt  33 

rue  w 

'LL. 

;nt;rt 

t 

LC|ND 

SROSS 

IT  ION 

N 

> 

itOht 

3 

J73P 

LBS 

v. 

e — L — o — f-  4—0— 


N/B 

RLTITUDE 

HPC 

FT 

X  1000 


AIRSPEED 
300  VC 
KTS 


FREE  RIR 


DEG  C 


L/H 

TOTRL  I 

TEMP  50 - — - 

DEO  C  NOT  AVAI .ABLE 


0  2  >4  6  8  10 

22,19,31.38/  ELAP3ED  TIME  IN  SECONDS 

F1OJKL103  WINDUP  TURN  TIME  HISTORY 


FLIGHT  TEST  EVALUATION  OF  THE  HOOEL  F-llE 
WITH  TWO  PO3ITI0N  MANEUVERING  SLATS 


PAOE  00 


AFT 


LONO 
•TICK 
PUS  I T I  ON 
DEGREES 


FUD 


TEU 


STAB 

POSITION 

DEGREES 


TED 


PITCH 

RATE 

OEO/SFC 


N/B 

ANGLE  OF 

ATTACK 

DEGRFCS 


NORMAL 
ACCEL  AT 
C.O. 

0  ’9 


FLT  287-263 
r-*iE 


RUN  15 

MCAIR  NO.  2280 


DATE  15  MAT  1972 
U3AF  3/N  68-0287 


WIND-UP-TURN 


X  -  L/H  91 DE  SQUARE  -  R/H  SIDE 


FIGURE  103  WINDUP  TURN  TIME  HISTORY  (  CONTINUED  ) 


o! 


lrterbi 

9TICK 

POSITION 

DEGREES 


10 


RHU  IS, 


TER  SO 


20 


T- 


to 

RUDDER 

P09ITI0N 

0 

DEGREES 


10 


20 


TEL  90 1 


100 


50 


ROLL 

RATE 

0, 

DEG/SEC 


-  SO 


-loo 


■  i 


301 


20 


TRM 

RATE 


0EG/9EC 


-  10 


-  20 


30 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-HE 
WITH  TWO  POSITION  MANEUVERING  SLATS 


FLT  287-263 

r-« 


RUN  IS 

MCAIR  NO.  22SO 

MI  MO-UP-TURN 


DATE  IS  MAT  1972 
USAF  3/N  66-0287 


FLIGHT 

PATH 

RCCEL 

0'« 


X  -  L/H  SIDE  SQUARE  -  R/H  SIDE 


ELAP3E0  TIME  IN  SECONOS 
FIGURE  103  WINDUP  TlfX  TIME  HISTORY  (  CONCLUDED  ) 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-4E 
WITH  TWO  POSITION  MANEUVERING  3LAT3 
FLT  237-262  RUN  13  OATE  12  MAT  1972 

F-4E  MCAIR  NO.  2200  U3AF  3/N  66-0207 

WIND-UP-TURN 

K  -  L/H  SIDE  SQUARE  -  R/H  31 OE 


30 

37 

36 

M/R 

ALTITUDE 

MPC 

FT 

35 

X  1 000 

34 

33 

32 

1.2 

1.0 

PACK 

HU 

n 

o.e 

N-D 

0.6 

0.4 

N/B 

AIRSPEED 

300  VC 
K  T9 


■HHHIIH 

HKSISlin 


20.  17.31.875 


I  8  12  16 

ELAPSED  TIME  IN  5EC0ND3 
FIGURE  104  WINDUP  TURN  T»E  IIISTORV 


OF  THE  HODEL  F-HE 
IEU  ERING  SLOTS 


PflOE  OR 


FLIOHT 

PATH 

RCCEL 

O'S 


FLIGHT  TE3T  EVALUATION  OF  THE  MODEL  F-RE 
WITH  TWO  POSITION  MANEUVERING  SLAT3 
FLT  287-262  RUN  13  DATE  12  MOT  1972 

F-RE  MCAIR  NO.  2280  U3RF  3/N  66-0287 

WIND-UP-TURN 


X  -  L/H  SIDE  SQUARE  -  R/H  31 DE 


ELAPSED  TIME  IN  SECONDS 
PIGURE  104  WINDUP  TURN  TI*  UISTOR"  (  CONCLUDED  ) 


141 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-HE 
WITH  TNO  POSITION  MANEUVERING  SLATS 
FLT  297-263  RUN  05  DATE  IS  HAT  1972 

F-tE  MCAIR  NO.  2280  USAF  3/N  66-0207 

HINO-UP-TURN 

X  -  L/H  SIDE  SQUARE  -  R/H  SIDE 


35 

3N 

33 

N/B 

ALTITUDE 

HPC 

FT 

32 

X  1 OOQ 

31 

30 

20 

1.2 

1.0 

MflCH 

NO 

M 

0.8 

N-n 

0.6 

O.U 

0.2 

fUBSPEED 
300  TC 
K  T9 


40  F  .  H ,  T 
OEG  C 


L/H  -7jv:\ 

TOTAL  j 

TEMP  50 - * - 

LiEG .  C  NOT  AVAI  -ABLE 


0  10  20  30  *40 

22,11,19.720  ELAPSED  TIME  IN  SECONDS 

FIGURE  105  WINDUP  TURN  TIME  HISTORY 


FL I  UHT  T Ear  EVALUAT  I  ON  OF  THE  MOOEL  F-HE 
WITH  TWO  POSITION  MANEUVER! NJ  SLAT3 


AFT 


LONG 
STICK 
P09 I T ION 
OEOREES 


FkD 

TEU 


9TRB 

P03 I T 1  ON 
0EGREE3 


TED 


PITCH 

RRTE 

DEG/SEC 


N/8 

RNGLE  OF 

RTTRCK 

DEGREES 


NORMAL 
ACCEL  AT 
C.G. 

0  ’9 


FLT  287-263 
F-»4E 


RUN  OS 

MCAIR  NO.  2280 


OATE  15  MAT  19/2 
U3HF  3/N  66-0287 


NIND-UP-TURN 


X  -  L/H  31 DE  3QUARE  -  R/H  SIDE 


ELAPSED  TIME  IN  SECONDS 
FIGURE  105  WINDUP  TURN  TIME  HISTORY  (  CONTINUED  ) 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-HE 
NITH  TNO  POSITION  MANEUVERING  SLATS 


FLT  287-262 
F-HE 


L/H  31 OE 


RUN  08 

MCAIR  NO.  2280 

WIND-UP-TURN 


DATE  12  MAT  1672 
USAF  3/N  66-0287 

SQUARE  -  R/H  SIDE 


20.13.20.962  ELAPSED  TIME  IN  SECONDS 

F lUJHh  106  WINDUP  TURN  TIME  HISTORY 


N/B 

RIR9PEED 

YC 

KTS 


FREE  RIR 
T  E  HF 
F.  R.  T. 

DEC.  C 


FLIGHT  TEST  EVALURT  I  ON  OF  THE  MODEL  F-HE 
WITH  TWO  POSITION  MANEUVERING  SLATS 


FLT  2S7-262  RUN  00 

E  MCAIR  NO.  2200 

WIND-UP-TURN 


r-HE 

X  -  L/H  SIDE 


DATE  12  MAT  1972 
U3RF  y/N  66-0207 


SOURRE  -  I'/M  SIDE 


LONG 

STICK 

POSITION 

DEGREES 


9TRB 

POSITION 


N/B 

ANGLE  OF 

ATTACK 

DEGRFES 


NORMAL 
ACCEL  AT 
C.G. 

G  ’9 


' 

% 

L^' 

r 

; 

V 

±__  1 

i _ 

20  LONG 
9TICK 
FORCE 
P0UND9 

10 


PAOQ 
ANGLE  OF 
20  ATTACK 
UN  1  T  S 


>  RIGHT 
2  EXT 


I/B  SLAT 
I  POSITION 


0  AET 
LEFT 


U  0  12  16  20 

ELAPSED  TIME  IN  SECONDS 
FlHURfc  106  WINDUP  TURN  TPUi  HISTORY  (  CONTINUED  ) 


MSI  01 


FLIGHT  TEST  EVALUATION  Of  THE  HOOEL  F-HE 
WITH  THO  F09ITI0N  MANEUVERING  SLATS 
FLT  297-263  BUN  07  OBTE  IS  HAT  1872 

F-4 E  HCAIfl  NO.  2280  USAF  3/N  68-0287 

HI NO-UF-TUBN 


X  -  L/H  SIDE  SQUARE  -  R/H  SIDE 


22. 13,16. 7SS  ELAPSED  TIME  IN  SECONDS 

FIfiURt  107  WINIJUP  ITJRN  TIML  HISTORY 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-HE 
NITH  TWO  POSITION  MANEUVERING  SLATS 


PftOC  02 


AFT 


10N0 

STICK 

Pfl9IT!0N 

DECREES 


FUO 


TEU 


9TRB 

FOSI  TlCtN 
HEOnEES 


TED 


PITCH 

ROTE 

OEO/SEC 


N/B 

RNGLE  OF 

RTTRCK 

DEGREES 


NORMAL 
RCCEL  RT 
C.C. 

G’S 


FLT  287-263  RUN  07  OATE  15  MAT  1972 

F-HE  MCRIR  NO.  2280  USAF  3/N  66-0287 

WINO-UP-TURN 


X  -  L/H  SIDE  SQUARE  -  R/H  SIDE 


ELAPSED  TIME  IN  SECONDS 
FI (II RE  107  WINDUP  TURN  TIME  HISTORY  (  CONTINUED  ) 


BO  70 


ELAPSED  TIME  IN  SECONDS 
FIGURE  107  WINUUP  TURN  TIME  HISTORY  (  CONTINUED  ) 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-»E 
WITH  TWO  POSITION  MANEUVERING  SLATS 
FLT  287-262  RUN  09  DATE  12  MAT  1872 

F-1E  MCAIR  NO.  2280  USAF  S/N  6B-02B7 

WIND-UP-TURN 


X  -  L/H  SIOE  SQUARE  -  R/H  SIDE 


20.13.55  335  ELAPSED  TIME  IN  SECONDS 

F I ‘JUKE  106  NINUUP  TURN  TI>*  HISTORY 


1* 


m 


PAOE  Ot 

FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-HE 
WITH  TWO  POSITION  MANEUVER  I  NS  SLATS 
FLT  287-262  RUN  09  DATE  12  MAT  1972 

F-«  MCA!  ft  NO.  2280  U3AF  3/N  66-0287 

WIND-UP-TUftN 


RFT 


LONG 

STICK 

POSITION 

DEGREES 


FMO 

TEU 


STRB 

POSITION 

DEGREES 


TED 


PITCH 

RfiTE 


0EG/9EC 


N/B 

RNGLl  OF 

ATTACK 

DEGREES 


NORMAL 
RCCEL  RT 
C.G. 

G’S 


X  -  L/H  SIDE  30URRE  -  R/H  SIDE 


ELAP3ED  TIME  IN  SECONDS 
FIGURE  106  WINDUP  TURN  TIME  HISTORY  (  CONTINUED  ) 


111 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-HE 


NITH  THO  POSITION  MANEUVERING  SLATS 


FLT  287-262 


X  -  L/H  SIDE 


MCA  I R  NO.  2280 


HIND-UP-TURN 


DATE  12  MAT  1972 
U3AF  S/N  66-0287 


SQUARE  -  R/H  SIDE 


FUOHT 

PATH 

ACCEL  0.0 


LATERAL 
ACCEL  AT 
0.0  C.O. 

Q  '9 


AILERON 
0  P0JJTI8II 
DEGREES 


ELAPSED  TIME  IN  SECONDS 
FIGURfc  106  WINUUP  TURN  TINfc  HISTORY  (  CONCLUDED  ) 


FLIGHT  TEST  EVRLURTION  OF  TKt  MODEL  F-tE 
HITH  TWO  POSITION  MANEUVERING  SLATS 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-HE 
WITH  TWO  P03ITI0N  MANEUVERING  3LAT3 
'-263  RUN  08  DATE  15  MAT  1972 

MCAIR  NO.  2280  U3RF  3/N  66-0287 

WIND-UP-TURN 


SQUARE  -  R/H  31 DE 


LATERAL 


0  FORCE 
P0UN09 


LATERAL 

9TICK 

P09ITION 

OEGREES 


H/Q 

ANGLE  OF 
0  3IOE3LIP 
0EGAEE9 


OEGREES 


0E0/9EC 


DEGREES 


0E0/9EC 


ELAP3ED  TIME  IN  SECONDS 
FIGURE  109  WINIUP  TURN  TIME  HISTORY  (  CONTINUED  ) 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-HE 
HI TH  TWO  POSITION  MANEUVERING  SLAT3 


FLIGHT 
PHTH 
ACCEL 
0  ’8 


FLT  287-263 

f- HE 


RUN  08 

MCAIR  NO.  2280 

WIND-UP-TURN 


DATE  IS  MAT  1972 
U3AF  3/N  66-0287 


X  -  L/H  SIDE 


SQUARE  -  R/H  31 DE 


LATEAAL 
ACCEL  AT 
C.  0. 


AILEA51 

P9SITI0* 

0CGHCF5 


POLL  I MO 
MCCC1 


ELAPSED  TIME  IN  SECONDS 
FIGURE  109  NINDUP  TURN  TI«  HISTORY  (  CONCLUDED  ) 


FLIGHT  TEST  EVRLUAT I  ON  OF  THE  MODEL  F-HE 
WITH  TWO  P03IT10N  MANEUVERING  SLATS 
FLT  287-262  RUN  11  DATE  12  MAT  1972 

F-«4C  MCAIR  NO.  2280  U3AF  3/N  66-0287 

WIND-UP-TURN 

X  -  L/H  3 IDE  _ SQUARE  -  R/H  3IDE 

shGuRbtiafi  BRsfc  HobeL  fUb  wItth  tUo  .pabmok  wrnb  loEikcTT1 


IT  I  Oil-  BflS  "C  HO 

JEL  F 

-US  N  [  TH  TJO  PO 

3ITI0 

1  WIN 

LER /IMG 

:doe 

SLflTS  PER  >3  SB 

309. 

\6  L 

LON  j I TUQ 

1  NflL 

lONTRJL  ST  STEM 

IM8AL 

3MCE 

HEI JUT. 

OHO 

'LIGHT  TE3  r  HOB 

ksoon 

ERO 

f*OD  F>T  L 

'H  Vo 

TWRRO  MISSILE  H 

Sill. 

3PR1R3W 

IT  R/ 

i  for irrd  ii3si 

_E  WE 

f-L 

COND [ TtQN  > 

■■  *  r 

iR03S  WEIGHT 

3 

3700 

LBS 

N/B 

RLTITUDE 
HPC  34[ 


MACH  1. 21- 

NO 


N/B 

AIRSPEED 
300  iZ 
K  T3 


II 

— r7'- 


eo  F.  h.  T 
DEO  C 


L/H 

TOTAL 

TEMP  50 - - 

DEG.  C  NOT  AVAI .ABLE 


0  10  20  30  >iO 

20.  15.20.513  ELAP3E0  TIME  IN  SECONDS 

f-lOJKE  110  WINDUP  TURN  TIME  IHSPJKY 


.iWfl 


mm 


,'ifrrtftt ilTn'Ji  -*,a 


PAOE  02 


AFT 


LONG 

9T1CK 

PO9ITI0N 

DEGREES 


F  HO 

TEU 


STAG 

POSITION 

DEGREES 


TEO 


PITCH 

RATE 


DEG/SEC 


N/B 

ANGLE  OF 

ATTACK 

DEGREES 


NORMAL 
ACCEL  AT 
C.G. 

G’9 


FLT 

r-y ;t 


FLIGHT 

WITH 

287-262 


TEST  EVALURT I  ON  OF  THE  MODEL  F-ilE 
TWO  POSITION  MANEUVERING  SLATS 

RUN  II  DATE  12  MAT  1972 

MCAIR  NO.  2280  U3AF  3/N  66-0287 


MI  NO-UP-TURN 

X  -  L/H  SIOE  SQUARE  -  R/H  SIDE 


ELAPSED  TIME  IN  SECONDS 
FIGURE  110  WINDUP  TURN  TIME  HISTORY  (  CONTINUED  ) 


IIS 


LATERAL 

STICK 

POSITION 

DEGREES 


AMU 


TER 


RUDDER 

P09ITI0N 


DEGREES 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-«4E 
WITH  TWO  POSITION  MANEUVERING  SLATS 


DATE  12  MAT  1972 
U3AF  3/N  66-0287 


MCAIR  NO.  2280 

NIND-UP-TURN 


SQUARE  -  R/H  3IDE 


FUOMT 

PATH 

ACCEL 


LATERAL 
ACCEL  AT 


SPOILER 
u  OtlTIO* 
OE'»RCt» 


M0/MC2 


ELAPSED  TIME  IN  SECONDS 
FI  CUKE  110  WINDUP  TURN  TINT  HISTORY  (  CONCLUDED  ) 


"1 

F7 

<*0 

39 

39, 

ALTITUDE 

HPC 

37 

FT 

X  !  000 

36 

35 

3R 

1.6 

1.4 

MACH 

NO 

M 

1.2 

N-0 

t.O 

0.0 

FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-HE 
WITH  TWO  POSITION  MANEUVERING  SLAT3 
FLT  287-263  RUN  10  DATE  15  MAT  1972 

F-*4E  MCRIR  NO.  2280  U3AF  3/N  66-0287 

WIND-UP-TURN 

X  -  L/H  SIDE _ SQUARE  -  R/H  SIDE 

nRsurRtTohF  BAskc TioBel  fUe  wkTH  tUo  PoblTIoh  WINb  to4)l«  it 


1TI0H 

-  BAS 

LE« 

[C  HO 

3EL  F 

:oge 

-ire  w 

SLrtTS 

I  TH  T 

PER 

40  PO 

#3  SB 

3ITI0 

339. 

(  HIM 

iet  l 

t-OM 

HEt 

nfuD 

5  HIT. 

IHflL 

-OflG 

IOMTR 

’LIGH 

7L  ST 

r  TES 

STEM 

■  nos 

IMBAL 

:boom 

3NCE 

ERO 

pod 

’“WO 

AT  L 

APT 

'H  FO 

5PARR 

IHflRD 

3HS 

MISS 

i  LE  W 

ILL.. 

y.'.b 

COMO 

5R03S 

[TIPM 

W 

3 

:IGHT 

3 

3890 

LB3 

| 

1; 

N/0 

RIR3PEE0 
300  VC 
KT9 


FREE  RIR 


DEG  C 


L/H 

TOTAL 

TEMP  50  - 

DEO.  C  HOT  A'/AI.ABLE 


0  a  12  16  20 

22,  I  5.  32. 930  ELAPSED  TIME  IN  SECONDS 

HaiKE  111  KISDUP  TURN  TIM:  HISTORY 


FLIGHT  TEST  EVPLUAT I  ON  OF  THE  MODEL  F-HE 
WITH  TWO  POSITION  MANEUVERING  SLATS 


poor  02 


AFT 


LONQ 

STICK 

POSITION 

0EGBEE9 


FWO 


TEU 


STAB 

POSITION 

DEGREES 


TEO 


PITCH 

RATE 

DEG/SEC 


N/0 

ANGLE  OF 

ATTACK 

DEGREES 


NORMAL 
ACCEL  AT 
C.G. 

G’S 


FLT  287-263 
F-UE 


RUN  10 

MCRI R  NO.  2200 

MI  NO-UP-TURN 


DATE  15  MAT  1972 
U3AF  3/N  66-0287 


X  -  L/H  31 DE  SQUARE  -  R/H  SIDE 


ELAPSED  TIME  IN  SECONDS 
FIGURE  111  WINDUP  TURN  TIME  HISTORY  (  CONTINUED  ) 


PROE  03 

FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-HE 
WITH  TWO  POSITION  MANEUVERING  SLATS 
FLT  287-263  RUN  10  DATE  IS  MAT  1972 

F-HE  MCA1R  NO.  2280  USAF  3/N  66-0287 

WIND-UP-TURN 

X  -  L/H  SIDE  SQUARE  -  R/H  3IDE 


FI  f  1)RL  111  h  I  SOUP  TURN  Tl'li  HISTORY  (  CONTINUED  1 


FLIGHT  TEST  EVRLURT I  ON  OF  THE  MODEL  F-RE 
WITH  TWO  POSITION  MANEUVERING  SLOTS 


FlT  287-263 
F-4E 


RUN  10 

MCOIfl  NO.  2280 

WIND-UP-TURN 


DOTE  15  MRT  1972 
U3RF  S/N  66-0287 


FLIGHT 
PHTH 
HCCEL 
0 '9 


X  -  L/H  SIDE  SQUARE  -  R/H  SIDE 


FIGURE  111  WINDUP  TORN  TI*  HISTORY  (  CONCLUDED  ) 


SLOPt  OF 


SLOtfE.  CMP  STK0I 


CR-QO  CONFIGURATION 


.*  la  AND  lb !  rwO/fFT  Am 
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-aileron  airload  uurr 


Fr^JU^AF  S/N  GG-207A 


2=  STO-GALTTisNKS"-  j’-’ . fl-TT- !  rft  Si 

3‘  TANKS  AMD  UAU-tofe  CB>  C0NF 

-y^™  r  i.  .  j:..  :  s as |  okl 

ALTITUDE  GROSS  UTT  CG  POSITION  PRODUCTION 

/  -_\  Li  / _ . . .  .  ,  ...  A 


FT 

V- 


>'  r  n  m  s 


TIME. 


LOADINGS 


ItTiON  ;  PBPI 


M.TITUOC  GROSS  VJT  !  CG 


>  PLAIN  SYMBOLS  DENOTE.  LEFT  avleron  rolls  ,  flags 
i  RVSHT  ROLLS.  SOLID  SVMSOLS  DENOTE  RUDDER.  ROLLS. 


fUCM,  NUMBER 


w 

w) 

i 

|  ' ; 

’  r, , 

4 

!  o 

m 

i  ' 

'■  i 

kE.iiT7  : 

j;:. 

! 

i 

r  : 

i  :  1  • 

• 

sicrr 

i 

DOJ 

i. 

L I 

r . 

.  •! 

1- 

"  1'  ! 

i::: 

a7.$  i 

i,  ’  : 

Zff.7  ; 

i:""v 

LOADINGS  ‘  :  !  I  "■'•  ■•!'  "‘iliil  (:,!••  j.  '  ,  ,-jv 

loadings  zn^,m  LAl>  ia*  :!  £ 


.•  i 


titTQ-QH.  TANK*,  '  .  .!■  r,:;.  '|  :  r 

3 TANKA  AND,  LAU-lO‘S  !  I 

'  ...  i  .  i  ii: 

|  .  '  .  |  ■  1.'  ;  ,  .| 

ALT»TUO*  GROSS*  WT  OPPOSITION  PRO 

jW  ill-  -j — fcbto.; ..  i  igsmK)  toh 


t;j  •.  r;. 


!  I  '  ' 


IQURATION 


9A5  ON 


42,000 

42,  10  o 


34900  42,000 

33,»©cf  AZj,  10  O 
34600  142,000 

39,  lOO  40,500 
33,300  40,200 

34700  40,000 

39,2Qd  4  1,000 

35.200  40,500 

35,900  40,100 

39.200  39.000 

32,400  39,900 


27*  7 1 

27,0 

27-7 

26.8 

2*71 

26.9 

29.4 

29.3 

29.0 

27.2 

27.0' 


is-n 


3  SEE  NOTE  4 

3  •  " 

3 

3 

3  “  I  •  ‘ 

3 

A2  SEE  NOTE  3 
A2  11 
AZ  " 

3  SEE  NOTE  4 
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NCjTESjt  I.  PLAIN  SVHBQCS  DENOTE  LEFT  AILERON  ROLLS,  FLAGS 

DENOTE  RIGHT  ROLLS,  OOLiO  SYHftOLS  DENOTE  RUDOBR  ROLLS- 
2.  EXTERNAL.  FUEL.  T,ANKS  FULL. .  3.  ASYMMETRiC.  FUEL.  LOAD 

>vS  FOLLOWS:  RIGHT  370-  GAL.  TANK  HALF  FULlf ,  LEFT  370-  GAL 
TANK  EMPTY.  4.  EXTERNAL.  FUEL  TANKS  EMPTY. 

'.‘■j  i  :  '  .  'i 

so.  :6  EOp/  v  ■ 


H  2- 


A  z< 

t .. 


1 4  <■' 

p « i  - 


i 

1  >  V1 


on  . 

■  *  ■ 
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.  ...  .  ...... 

J 

!  ■  ■  "  1 ...  ; 


R  NUHB 


!•  • 

•I;  13 
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F»GUftE..l4t7  ROLL  CAPABILITY  -  35.000  PEAT:.  ALTITUDE 


t  ] 

,  .1  .  :  t 

'  -  r  •  ■  t  • 


■KfiKIllillil 


LOAOIN&$1  mllQ  s 


:  j  -  ;■ 


■  :-i: . 


ALT* 


iy»! 


ipp|i|;;p™i| 


6-SQO 

10,000 

3,100 

|o,ioo 


is 


36  fm 

35,<f>o$  ' 


m  .  ■ 

1  J 


37,700  J.  26.© 

3&.EOO  27.1 


V 

.i  lo.poo  j 

35,700 

26. ( 

A 

i  .  .  ' '  ,  • 

9,900 

37,$QO 

:j-i  29.3 

«■! 

w,  . 

10,100  i 

37,200 

!  29.0 

A 

l  '  1  i 

10,000 

36.  ^00 

28.4 

A2  Ji  Hart 


Otf  30 

9  °rF2D 


NOTti:  PLAIN  SYMBOLS  DENOTE  AILERON  ROLLS  ANO  AILERON 
^ilTlONj  SOulD  SYM&OLSj  DEMOTE  RUDDER  ROLLS 
AMO  REDDER  POSITION . 

q  ^  4  9  v 


2  2  10 

’ll  ° 


:£  u 

I? 


Id 


Q.  -7 


ill- 


a  <c  ” 
>  o  u. 
K  u-  o 


I  .  .  .  .1 


!  i.  I 


NOTE  2.'  ASYMMETRIC  FUEL  LOAD  AS 

FOLLOWS:  RIGHT  370- SALTAN 
HALF  FULL  ,  L$FT  370 -GAL  TAN 
EMPTY.  •  .  I 


QQtP 

.  i  i  ••: 


r  '  .  .( 


r  ■•  i 


V  7;0 

•  !  I 

■!..:  I 


FIGURE  M©  LOW 


CALIBRATED  AIRSPEED  <  AT} 

.1;  ■!. ,  I  .H:  .j. .  i-  j;  ,  .  ;  j:;.  i. 

,1W  SPEEU  roll!;:  CAPABILITY  I _ J l: 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-XE 
HI  TH  THO  POSITION  MANEUVERING  SLATS 
FLT  287-280  RUN  22  DATE  It  MAT  1972 

F-XE  MCAIR  NO.  2280  USAF  3/N  66-0287 

ROLLING  PERFORMANCE 


X  -  L/H  SIDE 

lONktOURhTtONi-  3 


3QURRE  -  n/H 

tab  mnb  mf 


:ni;at  CONDITION i 
t  ;ross  m: 


GEL  F -Xg  WITH  T 

10  PO 

Jtljto  i  HIN 

:odc  sl4ts  pgR 

53  SB 

9Q9.  li  L 

I  m4l  :<jriTR)L  ST, 

5TgM 

tMBAL ANCE 

-ONG  'LIGHT  TES 

r  Nos 

IBOOM  ERO 

/»  FQ5HARD  MI3S 

ILg  H 

ILL. 

AT  A/  1  FOR  JARD 

1I3SI 

-E  NE.L 

3 

5630  L63 

SIDE 
DING  I 


N/B 

ALTITUDE 
HPC  11| 


N/B 

AIR9PEED 
300  it 
KTS 


MACH  l.Ol- — 

NO 


L/H 

TOTAL 

TEMP  50 - 1 - - 

DEO.  C  NOT  RtfRI „RBLE 


FREE  R  I  R 


TEM 
0  F .  A 
OEG  C 


0.0  1.0  2.0  3.0  >4.0  5.0 

18,  1 8,  52.  359  ELRP3E0  TIME  1*1  3EC0N03 

PK.UIU  149  ULCRON  ROLL  ll'l  HISTORY 


6.0  7.0 


FLIGHT  TE3T  EVRLURT I  ON  OF  THE  MODEL  F-UE 
WITH  TWO  POSITION  MRNEUVER1NG  SLOTS 


FLT  287-269  RUN  27  DRTE  2?  HOT  1972 

F-4E  MCRIR  NO.  2280  USfiF  S/N  68-0287 

ROLLING  PERFORMRNCE 


X  -  L/H  SIDE  SOUfiRE  -  R/H  SIDE 


rlOXE  ISO  AILULCN  IkOU  TIM  HiSTOtV 


800 


soo 


<400 


H/B 

RIA9PEE0 
300  VC 

KT9 


200 


100 


0 


<40 


20 


FREE  AIR 
TEHP 
0  F.R.T. 
OEG  C 


20 


>40 


flight  test  EVALUATION  of  THE  MODEL  F-«4E 
WITH  TWO  POSITION  MANEUVERING  SLATS 
'-269  RUN  27  DATE  22  MAT 

MCA! R  NO.  2280  USAF  3/N  6 

ROLLING  PERFORMANCE 

DE  SQUARE  -  R/ 


L8WG 

9T1CR 

position 

DECREES 


DEGREES 


OCGftCC* 


iO 

sC 


*o  ano 


OEGREES 


DE0/9EC 


. .  11 


1.0  2.0  3.0  H.O  5.0 

ELAPSED  TIME  IN  SECONDS 
riOW  150  AILERON  ROLL  TIM  HISTORY  (  OOKT1MUED  ) 


DEGREE4) 

iO 

HO 

•0 

•0 

100  LUO 


% 

n/b 

ANGLE  OF 
0  SIDESLIP 
0EQAEE9 


LATERAL 

STICK 

FORCE 

POUNDS 


0 


LATERAL 

SUCK 

P09ITI0N 

0EGAEE9 


AUOOEA 

POSITION 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-UE 
WITH  TWO  POSITION  MANEUVERING  SLATS 
FLT  287-269  RUN  27  DATE  22  MAT  1972 


MCAIR  NO.  2280 

ROLLING  PERFORMANCE 


X  -  L/H  SIDE 


U3AF  3/N  66-0287 


SQUARE  -  R/H  SIDE 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-«iE 
WITH  TWO  POSITION  MANEUVERING  SLATS 
r-2 69  RUN  27  DATE  22  MAT  1972 

MCAIR  NO.  2280  U3AF  S/N  66-0287 

ROLLING  PERFORMANCE 


SQUARE  -  R/H  SIDE 


*  -  L/H  SIDE 


FLIGHT 

PATH 

ACCEL 

G’S 


UA»E«»«L 

ACCEL  • 


- 

0  PC  MW 
OE^AEES 


0£oHEL 


AAG/9ECJ 


2.0  3.0  «4.0  5.0 

ELHP3E0  TIME  IN  SECONDS 

FIGURE  150  AILERON  ROLL  ri'fc  HISTORY  l  CONCLUDED  ) 


PftOC 


02 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-»4E 
WITH  TNO  rOSlflON  MANEUVERING  SLRTS 
FLT  207-260  RUN  09  OATE  U  MAT  1972 

r-'it  MCAIR  NO.  2200  USAF  S/N  68-0207 


ROLLING  PERFORMANCE 


APT 


LONO 
•  TICK 
POSITION 
OIOAEE9 


FMD 

TEU 


STAB 

P091TI0N 

OEOREES 


TED 


PITCH 

RATE 


0E0/9EC 


H/B 

ANGLE  OF 

ATTACK 

0EGREE5 


NORMAL 
ACCEL  AT 
C.G. 

G 1 9 


ELAP3ED  TIME  IN  3EC0ND3 
FIGURE  151  \  I LLRON  ROLL  T I  ML  HISTORY  (  CONTINUED  ) 


221 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-HE 
WITH  TWO  POSITION  MANEUVERING  SLATS 
FLT  207-260  RUN  09  DATE  II 


MCAIR  NO.  2280 

ROLLING  PERFORMANCE 


X  -  L/H  SIDE 


DATE  11  MAT  1972 
U3RF  S/N  66-0207 


SQUARE  -  R/H  SIDE 


FLIGHT 

PATH 

ACCEL  0.0 

G  '  S 


.  ACCIL 

\o  c.g. 

•  G'i 


AlLCAO* 

0  POSITION 
OK  OWCS  S 


SPORE* 

0  P0*ITJ5«» 
0C0NIC8 


ELAPSED  TIME  IN  SECONDS 


FIGURE  151  AILERON  ROLL  TIME  HISTORY  (  CONCLUDED  ) 


aaaaaEE 


F-«4C  UW  3/N  66-2079 


DfiTC  ?«4  H«r  1972 


SQUQWE3-W/H  31  OE 


§T!CH 
^OSIT ION 
DEGREES 


F- HE  U3RF  3/N  66-267R 


FLT  207-273 


RUN  23  DRTE  2U  MFT  1972 


X-L/h  SIDE 


3QURRE3-R/H  SIDE 


ao  «t 


to 


10 


l  Tf**t 

v'icn 

fMI 


*o 


.i  " 

«ut 


tuo 


*PU 
•*.  -F 


8U*(tft 


-J  10?  tW3 


ElRPSED  TIME  IN  SECONDS 

FIGURE  152  AILERON  ROLL  TIME  l»T  STORY  (  CONTINUED  ) 


SJUARE  -  R/H  SIDE 


ANGLE 

DEGREES 


100  *wo 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-HE 
NITH  TNO  POSITION  MANEUVERING  SLATS 


FLT  287-272 


MCA  I R  NO.  22B0 


rE  23  MAT  1972 
U3AF  S/N  68-0207 


ROLLING  PERFORMANCE  CGEAA,  SLA13.  ?0  DE 5  T.E.  FLAPS) 


10 

iatcml 
STICK 
0  'OKI 
KOUHOS 


s 

N/B 

ANGLE  OF 
0  SIDESLIP 
DEGREES 


LATERAL 

STICK 

P09ITI0N 

DECREES 


RUDDER 

POSITION 

DEGREES 


ROLL 

RATE 

DEG/SEC 


DEG/SEC 


2  6  8  10 
ELAPSED  TIME  IN  SECONDS 

FIGURE  154  AILERON  ROLL  TIME  HISTORY  (  CONTINUED  ) 


FLIGHT  TEST  EVRLUAT 1  ON  OF  THE  MODEL  F-HE 


WITH  TWO  POSITION  MANEUVERING  SLATS 


FLT  297-272 


MCAIR  NO.  2280 


TE  23  MAT  1972 
U3AF  S/N  66-0287 


ROLLING  PERFORMANCE  (GEAR.  SLATS.  30  DEG  T.  E.  FLAPS! 

L/H  SIDE  SQUARE  -  R/H  31 DE 


LRTERRL 

STICK 

POSITION  C 
0EGREE9 


RUDOER 

POSITION 


LRTERRL 
STICK 
0  FORCE 
POUNDS 


RNGLE  OF 
0  SIDESLIP 
DEORFES 


0  TIME  IN  SE 

ILL  TI*t  IIISTOR 


TjrirwTi] 


9  a 


n<5UR£.  158 


LGrNONG 


SYMBOLS  DtNQ 


NOSE  BOOM  SlOE&UP  NNGLE  ( D«.<J*y 


ONM  STiMWUTY 


FIGURE  IS9 


AvCrrruMi 


LOADING 


10,10 


NOT*  I 


LQA.D|N«  t 


SVHfcOL*  DEMOTE*  tkltfV* 


NOTE 


FlOUftfi  l<«2. 


C<i 


R.BT  MET 
RET  RET 
EXT  RET 


f*o^iTioN  (pct|  km:) 


FIGURE  1 04 


I  ****** 


FLIGHT  TEST  EVALUATION  OF  THE  HOOEL  F-1E 
WITH  TWO  POSITION  MANEUVERING  SLATS 
FLT  297-251*  RUN  10  ORTE  16  MAT  1972 

F-4E  MCAIR  NO.  2290  U3RF  3/N  66-0297 

APPROACH  TO  3TALL 

X  -  L/H  SIDE _ SQUARE  -  A/H  SIDE 

MhcjunbriONf-  Bfl3|rc  Hobei*'  fU?  hItth  tUo  pcbtnijh  Mr^b  m>4inc7 


CON 

rjCUR 

TTION 

-  BR3 

rc  mo 

HfiG 

DEL'  f 

:ote 

-<*s  W' 

3LATS 

t  TH  T 

PER 

30  PC 

53  39 

itttO 

809- 

1  MIN 

i8:  L 

-  j  " 

LON 

tjct 

3 1  TUO 

3HT. 

inAl 

-oric 

30NTR 

’LlGH 

3L  3T 

T  TE3 

item 

r  N03 

imSal 

:boom 

VICE 

ERO 

y::r 

INfRT 

j:  _ 

cOnd 

POD 

[TIon 

AT  L 
3  1 

'H  F0 

3NARD 

MI33 

HE  W 

'LL. 

r;l: . 

1 

2 

3A033 

:.g. 

W 

P 

"I  GUT 
551 T I 

?ft 

3 

3180 
?9.  5 

IS? 

TITUOE 

C  23^ 


Nor  flvffl  r 


FLIGHT  TE3T  EVALUATION  OF  THE  MODEL  F-HE 


WITH  TWO  POSITION  MANEUVERING  SLAT 3 


FLT  297-261* 


X  -  L/H  SIDE 


MCfllfl  NO.  2200 

APPROACH  TO  STALL 


- - 


OATE  16  MAT  1972 
U3AF  S/N  66-0287 


SQUARE  -  R/H  SIDE 


LONG 

STICK 

POSITION  1C 
DEGREES 


- 1 - I - - 


1  20  LONG 


PROS  0* 


FLIGHT 

WITH 

FLT  287-26U 
F- 


rear  evaluation  of  the  morel  f-he 

TWO  P031TI0N  MANEUVERING  3LAT3 

RUN  10  DATE  16  MAT  1972 

MCAIR  NO.  2280  U3AF  3XN  66-0287 


APPROACH  TO  STALL 


FLIGHT 

path 

RCCEL 

0-9 


X  -  L/H  SIDE  SQUARE  -  R/H  3IDE 


m 


I  I'JJKL  If) 5  STALL  APPIIOACII  Tl'Ifc  HISTORY  (  CONCLUDED  ) 


E3T  EVALUATION  OF  THE  MODEL  F-«iE 
NO  POSITION  MANEUVERING  SLATS 

PUN  06  DATE  25  APRIL  1972 

ICAIR  NO.  2290  U3AF  S/N  66-0237 

APPROACH  TO  STALL 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-HE 
WITH  TNO  P03ITION  MANEUVERING  SLAT3 
FLT  287-2>43  RUN  06  DATE  25  APRIL  1972 

F-HE  MCAIR  NO.  2290  USAF  S/N  66-0287 


PrtOE  09 


APPROACH  TO  STALL 


ELAP3ED  TIME  IN  SECONDS 
FIGURE  1 66  STALL  APPROACH  TIME  HISTORY  (  CONTINUED  ) 


90 


20 


10 

LATERAL 
STICK 
0  roACC 

P9UN09 


10 


20 


90 


IS  **A 


10 


s 

N/0 

ANGLE  OF 
0  3I0ESLIF 
OEGREES 


S 


10 


IS  ANL 


FLIGHT  TEST  EVRLURTION  OF  THE  MOOEL  F-liE 
WITH  TWO  POSITION  HRNEUVERING  3LRT3 
'-2H3  RUN  06  ORTE  25  l 

HCRIR  NO.  2280  U3RF  5, 

0  3TRLL  ^ 


APPROACH 


SQUARE  -  R/H  SIDE 


LRTERRL 
RCCEL  AT 


AILERON 
0  POSITION 
OEGAEES 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-4E 
WITH  THO  POSITION  MANEUVERING  SLATS 


FLIGHT  TEST  EV'RLUOTI  ON  OF  THE  MODEL  F-«4E 
WITH  TWO  POSITION  MANEUVERING  SLOTS 


POSITION 
DECREE  j 

TEO 


PITCH 


20  PUS 


SO  PUL 

40 


20  LONG 
S*»CK 


AFT  3C 


FLT  287-259 


MCOIR  NO.  2280 


USRF  S/N  66-0287 


APPROACH  TO  STOLL  (GEAR.  SLATS.  30  DEG  T.E.  FLOPS) 

/H  SIDE  SQUARE  -  R/H  SIDE 


OEG/SEC 


LONG 

STICK 

POSITION 

DEGREES 


60  ANU 


PITCH 

ANGLE 

0 

DEGREES 


60  ANO 


PACO 
ANGLE  OF 
20  ATTACK 
UNITS 


RIGHT 
2  EXT 


I/B  SLAT 
1  POSITION 


0  RET 
LEFT 


N/B 

ANGLE  OF 

ATTACK 

OEGAEES 


normal 

ACCEL  AT 
C.G. 

G  *  S 


ELAPSED  TIME  IN  SECONDS 
F  XCUKI-  lb7  STALL  APPROACH  Tl'fc  HISTORY  (  CONTINUED  ) 


position 

DE0REE9 


RUDDER 

POSITION 


10  20  30  40  50  60 

ELAPSED  TIME  IN  SECONDS 

FIGURE  167  STALL  APPROACH  TINT  HISTORY  (  CONTINUED  ) 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-«IE 
WITH  TNO  POSITION  MANEUVERING  SLATS 
FLT  287-259  RUN  13  DATE  11  MAT  1972 

,1  MCAIR  NO.  2280  USAF  S/N  66-0287 

APPROACH  TO  STALL  (GEAR.  SLATS,  30  DEG  T.E.  FLAP3I 


10 

LATERAL 


DEO/SEC 


0  'MCE 
P8W0S 

10 

20 

30 

16  RNR 

10 

6 

N/S 

rnole  op 

0  SIDESLIP 
0EGREE9 

5 

10 

IS  RNL 


ELRPSED  TIME  IN  5Ei 
•TALL  APPROACH  Tl*l  II1STO 


IB 

i 

mmt 

mmi 

- 

f 

T 

_ L 

3- •• 

_ 

_ 

— 

iHj 

FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-HE 
WITH  TWO  POSITION  MANEUVERING  SLAT3 
FLT  267-259  RUN  IS  DATE  II  MAT  1972 

F-UE  MCAIR  NO.  2260  U3AF  VN  66-0287 

APPROACH  TO  STALL  (GEAR.  SLAT3,  30  DEG  I.E.  TLAPSI 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-UE 
WITH  TWO  POSITION  MANEUVERING  SLATS 


PROE  03 


FLT  287-259 


MCA  I R  NO.  2280 


DATE  II  MAT  1972 
U3RF  3/N  66-0297 


APPROACH  TO  STALL  (GEAR,  3LAT3,  30  DEG  T.E.  FLAPS) 


X  -  L/H  SIDE 


SQUARE  -  R/H  31 DE 


LRTERRL 
3  T  I  C  K 
0  FORCE 
P0UN09 


LATERAL 

STICK 

POSITION  0 
DEGREES 


RUDDER 

POSITION 


<A7y^rt 


N/B 

ANGLE  OF 

o  sidesl: 

DEGREES 


I  r 

-  -I 


•  20|****  •  1  ‘  * 


ELAPSED  TIME  IN  SEC0ND3 
FIGURE  166  STALL  APPROACH  TIME  HISTORY  (  CONTINUED  ) 


FLIGHT  TEST  EVALUATION  OF  THE  MODEL  F-UE 


NITH  TWO  POSITION  MANEUVERING  SLATS 


FLT  287-2U0 


MCAIR  NO.  2280 


DATE  2*  APRIL  1972 
U3AF  3/N  66-0287 


APPROACH  TO  STALL  (GEAR,  SLAT3,  30  DEG  T.E.  FLAPS) 


L/H  SIDE 


SQUARE  -  R/H  3 IDE 


FLIGHT  TEST  EVALUATION  OF  THE  MOOEL  F-4E 
WITH  TWO  P03ITI0N  MANEUVERING  SLAT 3 


PAOE  02 


FIT  287-240  RUN  19  DATE  24  APRIL  1972 


r-4E 


MCAIR  NO.  2280 


U3AF  S/N  66-0287 


AFT 


LffNO 
SMC* 
PO$I  T  t(-N 
OEGREE^ 


E  HO 

TEU 


STAB 

POSITION 

DEGREES 


TED 


PITCH 

RATE 

DEG/SEC 


ANGLE  OF 
ATTACK 
DEGREE  a 


NORMAL 
ACCEL  HT 
C.O. 

G  'S 


APPROACH  TO  STALL  CGEAR.  3LATS,  30  DEG  T.E.  FLAP31 


12 


FIGURE 


ELAPSED  TIME  IN  SECONDS 
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APPENDIX  II 

TEST  INSTRUMENTATION  AND 
FLIGHT  LOG 


TEST  INSTRUMENTATION 

Test  instrumentation  used  on  F-4E,  USAF  S/N  66-287A,  was  designed, 
installed  and  maintained  by  MDC.  Special  instrumentation  included  a 
test  noseboom,  a  14-track  magnetic  tape  airborne  data  recording  system, 
and  a  UHF  telemetry  system. 

The  test  noseboom  system  was  installed  on  the  radome  (figure  11) . 
This  included  a  Rosemount  noncompensated  pitot-static  probe,  angle  of 
attack  and  angle  of  sideslip  vanes,  and  a  vane  for  the  Donner  dual-axis 
flightpath  accelerometer. 

An  Ampex  magnetic  tape  recording  system  was  installed  in  the  radome 
in  place  of  the  production  radar  package.  Data  was  recorded  on  a  14- 
track  magnetic  tape  recorder  utilizing  a  pulse  duration  modulation  (PDM) 
system  which  incorporates  two  multicoders  and  a  proportional  multiplex 
(F74-FM)  system.  Operation  speeds  for  the  Ampex  tape  system  could  vary 
from  60  inches  per  second  to  1.875  inches  per  second.  During  this  test 
program  only  15  inches  per  second  was  used.  The  data  recording  system 
was  operated  from  either  the  front  or  the  aft  cockpit. 

The  test  aircraft  was  also  equipped  with  a  UHF  telemetry  system 
for  real  time  monitoring  of  critical  parameters  and  inflight  data 
edi tion . 


Parameter 

Altitude  (noseboom) 

Airspeed  (noseboom) 

Angle  of  attack  (production) 
Angle  of  attack  (noseboom) 

Pitch  angle 
Roll  angle 
Pitch  rate 
Roll  rate 

Total  air  temperature  (noseboom) 

Total  air  temperature  (fuselage 
lat ion 

Yaw  angle 

Yaw  rate 

Normal  acceleration  at  eg 
Longitudinal  accelera* ion  at  eg 
Latf ral  acceleration  at  eg 


Range 

Units 

-IK  to  6 OK 

feet 

80  to  800 

knots 

+5  to  +35 

units 

-10  to  +40 

degrees 

-40  to  +40 

degrees 

-185  to  +185 

degrees 

-40  to  +40 

degrees/sec 

-300  to  +300 

degrees/sec 

-50  to  +200 

degrees  C 

-50  to  +200 

degrees  C 

-15  to  +15 

degrees 

-60  to  +60 

degrees/sec 

-3.5  to  +10 

g 

-1.0  to  +1.0 

g 

-0.5  to  +0.5 

g 
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Parameter 

Flightpath  acceleration 
Pitch  acceleration 
Roll  acceleration 
Yaw  acceleration 


Range 

-0.6 

to 

+  0. 

.6 

-1.0 

tc 

+  1, 

.0 

-6.0 

to 

+  6  , 

.0 

1 

h-» 

o 

to 

+  1, 

.0 

Nosegear  liftoff  accelerometer 
Stabilator  position 
Rudder  position 

Aileron  position  (left  and  right) 

Spoiler  position  (left  and  right 
inboard) 

Inboard  slat  position  (left  and  right) 

Outboard  slat  position  (left  and  right) 

Longitudinal  stick  force 
Slat/flap  control  switch  position 

Longitudinal  stick  force 

Lateral  stick  position 

rpm  (left  and  right) 

Exhaust  gas  temperature 

Main  engine  fuel  flow  (left  and  right) 

Main  engine  fuel  flow  temperature 
( left  'and  right) 

A/B  core  fuel  flow  (left  and  right) 

A/B  annulus  fuel  flow' (left  and  right) 

Total  fuel  quantity  (production) 

Individual  tank  fuel  quantities,  tanks 
1  to  7 

Record  number 

Pilot's  voice  (T/M  only) 


Uncalibrated 
10  LEU  to  22  LED 
-30  to  +30 
-30  to  +1 
0  to  +45 

retracted  - 
extended 

retracted  - 
extended 

-25  to  +75 

norm-extend- 
re tract 

-25  tc  +75 

-12  to  +12 

65  to  110 

0  to  1,200 

720  to  15,000 

-50  to  +150 

2K  to  16. 9K 
2K  to  25. OK 
0  to  100 
0  to  100 


Units 

g 

radian/sec^ 

radian/sec 

radian/sec^ 

degrees 

degrees 

degrees 

degrees 


pounds 

pounds 
degrees 
percent 
degrees  C 
pounds /hour 
degrees  C 

pounds /hour 
pounds /hour 
percent 
percent 

uni ts ,  tens 
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F-4E  USAF  S/N  66-287A 


Flight 

Number 

Date 

(1972) 

Takeoff 

(hr) 

Duration 

(hr+min) 

Tests  Accomplished 

228 

30  Mar 

0940 

1  +  35 

Manual  and  auto  slat  cycles  were  performed.  Wind-up 
turns  (WUT's)  at  0.9  Mach  and  35,000  ft,  thrust-limited 
MIL  power  turns  at  20,000  ft,  stall  approaches  to  30 
units  AOA  at  35,000  ft  and  30,000  ft  were  conducted. 

No  external  stores. 

229 

4  Apr 

1000 

1+05 

Max  A/B  turning  performance  tests  were  conducted  at 
35,000  ft  at  1.5,  2.5,  and  3.0  g's.  Stabilized  turns 
were  also  performed  at  20,000  ft  and  2.0  g's.  No  ex¬ 
ternal  stores. 

230 

4  Apr 

1610 

0+40 

Max  A/B  turning  performance  tests  were  conducted  at 
20,000  ft  with  the  slats  extended  and  retracted.  No 
external  stores. 

231 

5  Apr 

0915 

0+35 

Mil  and  max  A/B  turning  performance  tests  were  con¬ 
ducted  at  10,000  ft  with  the  slats  extended  and  re¬ 
tracted.  Stall  approach  was  conducted  at  18,000  ft. 

No  external  stores. 

232 

5  Apr 

1230 

1+05 

Mil  and  max  A/B  turning  performance  tests  were  con¬ 
ducted  at  35,000  ft  with  the  slats  extended  and  re¬ 
tracted.  Stall  approach  was  conducted  at  18,000  ft. 
no  external  stores. 

233 

5  Apr 

1530 

0  +  50 

Mil  and  max  A/B  turning  performance  tests  were  con¬ 
ducted  with  slats  in  and  out  at  20,000  ft,  followed 
by  left  and  right  rolls  in  PA  and  cruise  at  10,000  ft. 

No  external  stores. 

234 

6  Apr 

1140 

1  +  25 

Static  and  dynamic  longitudinal  stability  tests  were 
conducted  at  10,000  and  35,000  ft,  SAS  on  and  SAS  off, 
followed  by  aileron  and  rudder  rolls  at  10,000  and 

35,000  ft.  External  loading:  two  370-gallon  wing 
tahks,  two  MAU-12  pylons,  one  TER  on  each  pylon, 
anid  four  LAU-10  rocket  pods  without  end  cones  on  the 

TER  shoulder  stations. 

235 

6  Apr 

1600 

1  +  20 

WUT's,  stalls,  and  roll  performance  tests  at  35,000 
ft.  Rolls  in  cruise  and  PA,  and  PA  stalls  at  10,000 
ft.  External  loading:  two  370-gallon  external  wing 
tanks,  right  tank  half  full  and  left  tank  empty. 
Stability  index  number  =  59.6. 

236 

17  Apr 

1440 

0  +  50 

Military  thrust  accelerations  at  40,000  ft,  slats  m 
and  out.  Max  A/B  acceleration  at  40,000  ft  to  2.1 

Mach.  No  external  stores. 

237 

18  Apr 

0720 

1  +  24 

Tower  fly-bys  in  PA  configuration.  No  external  stores. 

238 

18  Apr 

1320 

1+50 

Cruise  performance  tests  at  190,000  W/ 6  and  approxi¬ 
mately  35,000  ft  with  no  external  stores.  PA  trim  was 
flown  at  10,000  ft. 

239 

21  Apr 

1200 

1  +  15 

Qualitative  flying  qualities  with  asymmetric  slat 
conditions.  No  external  stores. 

240 

24  Apr 

1000 

1  +  15 

Mil  and  max  A/B  accelerations,  WUT's,  roll  performance 
tests  and  stall  approaches  in  PA  configuration  at 

35,000,  20,000,  and  10,000  ft,  with  asymmetric  slat 
conditions.  No  external  stores. 

241 

24  Apr 

1400 

1+20 

Static  longitudinal  stability  and  slat  transient  check 
at  10,000  ft.  Turning  performance  test  at  35,000  ft. 

Stall  approaches  at  35,000,  20,000  and  10,000  ft.  No 
external  stores.  First  AFFTC  participation  flight. 


Flight 

Date 

Takeoff 

Duration 

Number 

(1972) 

(hr) 

(hr+min) 

Tests  Accomplished 

242 

25  Apr 

1200 

1+20 

Static  and  dynamic  longitudinal  stability  evaluated  at 
10,000  and  35,000  ft.  Lateral  control  effectiveness 
was  evaluated  and  WUT's  were  conducted  at  35,000  ft. 

Stall  approaches  were  performed  clean  and  in  PA  configura¬ 
tion  at  35,000  and  10,000  ft,  respectively.  External 
loading:  two  370-gallon  wing  tanks,  two  MAU-12  pylons, 
one  TER  on  each  pylon,  and  four  LAU-10  rocket  pods  without 
end  cones  on  the  TER  shoulder  stations. 

243 

25  Apr 

1600 

1  +  30 

Asymmetric  slat  handling  qualities  evaluated  at  35,000 
ft.  WUT's  were  performed  at  35,000  ft  with  the  asym¬ 
metric  slat  condition.  The  PA  trim  curve  was  recorded 
with  slats  retracted,  gear  and  flaps  down.  Touch-and- 
go  landings  were  performed  at  Scott  AFti  in  various  com¬ 
binations  of  slat/flap  failure  conditions.  No  external 
stores  . 

244 

26  Apr 

0900 

1+20 

TAC  two-position  slat  evaluation  flight.  No  external 
stores . 

245 

26  Apr 

1300 

1+05 

TAC  two-position  slat  evaluation  flight.  No  external 
stores . 

246 

26  Apr 

16  30 

0+45 

Mil  and  max  A/B  accelerations  at  40,000  ft  were  con¬ 
ducted  with  a  decelerating  turn.  Stall  approach  at 

35,000  ft  to  30  units  ADA.  Air-to-air  tracking  wi 
evaluated  during  descent  from  35,000  ft.  No  external 

stores . 

247 

27  Apr 

09  30 

1+00 

Mil  and  max  A/B  accelerations  36,000  ft  were  conducted 
with  a  decelerating  turn.  Slats  out  PA  trim  curve  was 
established  at  10,000  ft.  No  external  stores. 

248 

1  May 

0900 

0  +  55 

Max  A/B  turning  performance  test  was  conducted  at  20,000 
ft.  Asymmetric  slat  stall  approach  at  20,000  ft.  No 
external  stores. 

249 

1  May 

1300 

0  +  50 

Max  A/B  acceleration  and  max  A/B  turning  performance  test 
conducted  at  35,000  ft.  No  external  stores. 

250 

1  May 

1630 

0  +  50 

Max  A/B  acceleration  and  max  A/B  turning  performance  test 
conducted  at  35,000  ft.  No  external  stores. 

251 

2  May 

0950 

0  +  55 

Max  A/B  accelerations  and  max  A/B  subsonic  turning  per¬ 
formance  tests  conducted  at  20,000  ft.  Roll  performance 
test  was  also  conducted  in  PA  configuration  at  10,000 
ft.  No  external  stores. 

252 

2  May 

1330 

0+55 

Max  A/B  accelerations  and  turning  performance  tests 
were  conducted  at  35,000  ft.  A  WUT  was  performed  at 

18,000  ft.  PA  sideslip  data,  SAS  on  and  off  wore  ob¬ 
tained  at  10,000  ft.  No  external  stores. 

253 

2  May 

1630 

1  +  20 

Military  thrust  accelerations  and  turning  performance 
test  were  conducted  at  20,000  ft.  Pitch  doublets  were 
performed  in  PA  configuration  with  SAS  off  at  10,000  ft. 

No  external  stores. 

254 

9  May 

0940 

0  +  55 

Military  thrust  and  max  A/B  accelerations  were  performed 
at  36,000  ft  with  a  decelerating  turn  starting  at  Mach 

2.1.  Cruise  trim  curve  was  established  at  10,000  ft. 

No  external  stores. 

255 

9  May 

1400 

0  +  50 

Accelerations  were  performed  with  military  thrust  at: 

25,000  ft  and  max  A/B  at  36,000  ft.  Static  and  dynamic 
longitudinal  stability  tests,  SAS  on  and  off,  were  con¬ 
ducted  at  10,000  ft.  No  external  stores. 

256 

10  May 

0740 

1  +  20 

Cruise  performance  was  conducted  at  50,000  w/  ,  with 

slat  switch  in  NORM.  Sideslips  were  also  performed 
in  PA  at  8,000  ft,  with  SAS  on  and  off.  No  external 
stores  . 
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flight 

N  umbe  r 

Date 

(1972) 

Takeoff 

(hr) 

Duration 

(hr+min) 

Tests  Accomplished 

257 

10  May 

1230 

1+10 

Military  thrust  acceleration  was  performed  at  10,000  ft. 
Static  and  dynamic  longitudinal  stability  tests  were  con¬ 
ducted  at  35,000  ft,  SAS  on  and  off.  WUT’s  were  also 
performed  at  35,000  ft.  No  external  stores. 

258 

10  May 

1530 

0+45 

Max  A/B  supersonic  turning  performance  tests  conducted 
at  35,000  ft.  PA  trim  curve  was  also  established  at 

10,000  ft.  No  external  stores. 

259 

11  May 

0900 

1+05 

Military  thrust  climb  to  35,000  ft,  with  static  and  dy¬ 
namic  longitudinal  stability  tests  conducted  at  35,000 
ft,  SAS  on  and  off.  Static  and  dynamic  longitudinal  sta¬ 
bility  tests  also  conducted  at  10,000  ft.  No  external 
stores,  with  ballast  for  forward  eg. 

260 

11  May 

1230 

0+50 

Military  thrust  climb  to  36,000  ft  followed  by  a  max  A/B 
acceleration  and  a  supersonic  climb  to  50,000  ft.  A  max 

A/B  subsonic  climb  from  36,000  ft  to  50,000  ft  was  also 
performed.  Stall  approaches  in  PA  were  performed  at  10,000 
ft.  No  external  stores. 

261 

11  May 

1530 

0+55 

Military  thrust  climb  to  36,000  ft.  Rudder  rolls  and 
aileron  rolls  were  performed  at  35,000  ft.  AIM-7  missiles 
in  forward  stations  and  gun  bay  ballast.  (Loading  la) 

262 

12  May 

1000 

1+05 

Military  thrust  climb  to  36,500  feet  was  performed.  WUT's 
and  roll  performance  tests  were  also  conducted  at  10,000 
ft.  AIM-7  missiles  in  forward  station  and  gun  bay  ballast. 
(Loading  la) 

263 

12  May 

1340 

0+55 

Military  thrust  climb  to  36,000  ft  with  WUT's,  subsonic 
and  supersonic,  at  36,000  ft.  Roll  performance  tests 
and  stall  approaches  were  performed  at  35,000  ft.  Air- 
to-ground  tracking  during  descent.  No  external  stores. 

26  4 

15  May 

1520 

0  +  55 

Maximum  A/B  takeoff  was  performed  followed  by  a  military 
thrust  climb  to  36,000  ft.  WUT's,  roll  performance  tests 
and  stall  approaches  were  conducted  between  36,000  and 
32,000  ft.  Air-to-ground  tracking  was  also  accomplished 
prior  to  landing.  No  external  stores. 

265 

16  May 

0935 

1  +  00 

Maximum  A/B  takeoff  follow'd  by  a  military  thrust  climb 
to  35,000  ft  performed.  W  T’s  at  35,000  and  12,000  ft 
were  also  conducted.  No  ternal  stores. 

266 

16  May 

1420 

0+35 

Military  thrust  takeoff  was  performed  followed  by  a  mili¬ 
tary  thrust  climb  to  36,000  ft.  Supersonic  maximum  A/B 
thrust  turning  performance  test  was  performed  at  36,000 
ft.  Cruise  and  power  approach  stall  approaches  were 
accomplished.  No  external  stores.  (Flow  divider  removed 
and  right  wing  slat  restrictor  installed  to  force  slats 
to  extend  and  retract  at  different  rates.) 

267 

17  May 

0900 

0  +  45 

A  maximum  A/B  thrust  takeoff  was  performed  followed  by  a 
military  thrust  climb  to  35,000  ft.  Supersonic  and 
subsonic  turn  performance  tests  were  conducted  at  35,000 
and  20,000  ft,  respectively.  No  external  stores. 

26  8 

17  May 

1200 

0  +  40 

A  maximum  A/B  thrust  takeoff  was  performed  followed  by 
subsonic  maximum  A/B  turn  performance  tests  at  20,000  ft 
with  slats  both  extended  and  retracted.  No  external 
stores . 

269 

18  May 

0900 

1  +  05 

This  flight  was  flown  with  misrigged  right  outer  wing 
slats  to  qualitatively  determine  the  flying  qualities 
resulting  from  production  quality  control  problems. 

270 

22  May 

09  30 

1  +  30 

Cruise  performance  was  conducted  at  200,000  and  180,000 

W/6  with  no  external  stores.  Roll  performance  tests  and 
sideslips  were  performed  at  35,000  and  10,000  feet, 
respectively . 
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Flight 

Date 

Takeoff 

Duration 

Number 

(1972) 

(hr) 

(hr+min) 

Testa  Accomplished 

271 

22  May 

1410 

1+25 

Cruise  performance  tests  were  conducted  at  140,000  and 
85,000  W/5  with  no  external  stores.  Roll  performance 
tests  and  sideslips  were  also  performed  at  10,000  ft. 

272 

2  3  May 

0820 

1+05 

Max  A/B  thrust  takeoff  was  performed  followed  by  maxi¬ 
mum  A/B  thrust  turning  performance  test  at  10,000  ft. 

No  external  stores. 

273 

2  3  May 

1445 

1+05 

Max  A/B  thrust  turning  performance  was  conducted  at 

20,000  ft.  Cruise  and  PA  aileron  rolls,  sideslips, 
and  PA  rudder  rolls  were  performed  at  10,000  ft.  No. 
external  stores. 

274 

24  May 

1045 

1+20 

A  maximum  A/B  takeoff  was  performed  followed  by  cruise 

performance  test  at  220,000  W/3  with  no  external  stores. 
Aileron  rolls  and  rudder  doublets  were  also  performed 

at  38,000  ft. 

275 

25  May 

0820 

0  +  45 

Supersonic  thrust-limited  turn  performance  data  obtained 
at  35,000  ,ft  followed  by  roll  performance  test  at  10,000 

ft.  No  external  stores. 

276 

31  May 

1000 

1  +  40 

Ferry  flight  from  St.  Louis,  Mo.  (enroute  stop  at  Cannon 
AFB ,  New  Mexico).  Cruise  performance  at  180,000  W/^  was 
obtained.  Three  external  tanks. 

277 

31  May 

1430 

1  +  30 

Continuation  of  ferry  flight  from  Cannon  AFB  to  Edwards 
AFB.  No  data  obtained. 

278 

1  Jun 

1030 

0+35 

Pilot  canopy  was  lost  shortly  after  takeoff.  Flight  was 
terminated  without  obtaining  test  data.  No  external 

stores . 

279 

15  Jun 

0830 

0  +  50 

Functional  chock  flight  for  pilot  canopy  installation. 

Test  data  were  not  recorded  during  this  mission.  No 
external  stores. 

2  80 

16  Jun 

0755 

0+30 

Takeoff  performance  was  obtained  in  max  A/B.  A  level 
acceleration  in  max  A/B  to  the  thrust  limit  of  the  air¬ 
craft  (715  KIAS )  was  obtained  at  5,000  ft  altitude, 
followed  by  a  5-g  WUT.  A  dive  was  performed  from  30,000 
ft  to  750  KIAS  at  18,000  ft.  This  was  a  demonstration 
by  MDC  to  clear  the  aircraft  to  the  airspeed  limit  for 
the  F-4E.  Landing  performance  data  were  obtained.  No 
external  stores. 

281 

16  Jun 

1105 

0  +  35 

A  max  A/B  acceleration  at  20,000  ft  altitude  to  700 

KIAS  was  performed,  followed  by  a  WUT  to  5  g's.  Super¬ 
sonic  thrus t- 1 imi ted  turn  performance  data  wore  obtained 
at  20,000  ft  altitude  and  1.4,  1.2,  and  1.1  Mach  ni’-iber. 
Roll  performance  data  at  35,000  ft  and  supersonic  were 
also  obtained.  Takeoff  and  landing  data  were  recorded. 

No  external  stores. 
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16  Jun 

1400 

0+35 

A  max  A/B  climb  to  50,000  ft  was  performed  followed  by 
supersonic  turn  performance  test  at  20,000  ‘t.  Takeoff 
and  landing  data  were  obtained.  No  externa  stores. 

283 

19  Jun 

0840 

0+30 

A  max  A/B  acceleration  to  710  KIAS  at  10,00)  ft  was  per¬ 
formed  followed  by  supersonic  turn  performance  test  at 
20,000  ft.  Takeoff  and  landing  data  were  obtained.  No 
external  stores. 

284 

19  Jun 

1300 

0  +  45 

A  military  thrust  climb  was  performed  to  40,000  ft  alti¬ 
tude  followed  by  supersonic  WUT 1 s  at  35,0rU  and  25,000  ft. 
Takeoff  and  landing  data  were  obtained.  two  inert  AIM-7 
missiles  aft  (on  stations  3  and  7)  . 

_ _ 

20  Juri 

— 

— 

Static  thrust  engine  calibration.  Data  were  obtained  from 

idle  to  maximum  afterburning  thrust  in  5  percent  rpm  mere 
merits  for  each  engine  and  with  botli  engines  operating. 

285 

22  Jun 

0830 

1+40 

Ferry  flight  from  Edwards  AFB  to  St.  Louis,  Mo.  (enroute 
stop  at  Buckley  NAS,  Colorado).  No  data  obtained. 

286 

22  Jun 

1200 

1+30 

Continuation  of  ferry  flight  to  St.  Louis,  Mo.  No  data 

obtained. 
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|  The  test  objective  was  to  evaluate  the  performance  and  flying 

qualities  of  the  F-4E  aircraft  equipped  with  the  two-position  leading 
edge  slat  and  to  obtain  data  necessary  to  update  the  F-4  Flight  Manual. 
The  two-posi tion  slat  test  results  show  an  increase  in  turning  capabil¬ 
ity  in  most  of  the  flight  envelope  compared  with  that  of  the  basic  F-4E, 
and  were  comparable  to  those  obtained  with  the  previous  fixed  slat  con¬ 
figuration,  Agile  Eagle  IV.  The  normal  takeoff  rotation  technique 
described  in  the  Flight  Manual  was  considered  unsatisfactory  for  slat- 
equipped  aircraft.  The  installation  of  the  two-position  wing  leading 
edge  slat  has  degraded  the  maximum  speed  capability  of  the  F-4  aircraft 
slightly.  Cruise  data  obtained  during  the  tests  show  a  degradation  in 
cruise  performance  of  approximately  four  percent  for  the  retracted  slat 
configuration  and  seven  percent  for  the  extended  slat.  Decreased  static 
stability  made  precise  control  of  angle  of  attack (AOA)  moderately  diffi¬ 
cult  during  landing  approaches  at  19  units  AOA.  Rudder  rolls  performed 
at  high  AOA  showed  improved  performance.  Lateral-directional  flying, 
qualities  in  the  power  approach  configuration  were  generally  not  as  good 
as  with  the  unslatted  F-4E,  but  were  satisfactory.  Tests  performed  to 
evaluate  the  flying  qualities  with  simulated  failures  in  one  or  more  slat 
actuators  revealed  minor,  acceptable  degradations  from  the  flying  quali¬ 
ties  observed  with  the  symmetric  slat  condition. 
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